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Executive Summary 

This report identifies the baseline for ‘Water and Flood Risk’ which will be used to 
appraise the three shortlisted schemes: Gatwick Airport Second Runway (2R); 
Heathrow Airport Northwest Runway (NWR); and Heathrow Airport Extended 
Northern Runway (ENR). The baseline assumes the ‘do minimum’ base case 
defined as ‘how water quality, quantity and flood risk will develop in the surrounding 
area in the absence of an airport scheme’. This takes account of any proposed 
changes to the airports as indicated in their respective current master plans. In 
establishing the baseline, the do minimum has a base date of 2025 for Gatwick and 
2026 for Heathrow, and an end date at 2085 and 2086 respectively based on a 60 
year assessment period. The potential impacts of climate change are therefore 
considered for both dates.  
 
The areas at Gatwick and Heathrow relevant to each scheme are considered and 
reported on separately. In the case of Heathrow NWR and Heathrow ENR the 
assessment of some aspects applies to both scheme areas. This results in repetition 
of text for some elements but this is retained for completeness. 
 

Gatwick Airport Second Runway - Study Area 

Water Quality  

Having reviewed the baseline conditions of the water bodies and analysed the 
predicted changes in climate and population growth, it is evident that water bodies 
within the Gatwick study area are likely to be put under considerable pressure over 
the next century through increased water demand and discharge from the existing 
airport and surrounding infrastructure. This pressure could affect the biological, 
physico-chemical and hydromorphological elements assessed under the Water 
Framework Directive, which could prevent these water bodies from achieving ‘Good 
Ecological Status’ in the future. 
 
Gatwick Airport has set out targets to work towards improving the status of specific 
water bodies; water companies have also detailed potential improvements to 
facilities such as sewage treatment works. It is unknown whether current treatment 
facilities at Gatwick (and the surrounding vicinity) will be able to cope with this 
increased pressure in the future. It is evident however, that the relevant parties are 
aware of the issue and are improving and developing new strategies as necessary.  
 
Water Quantity 

Passenger numbers and average water consumption per passenger have been 
used to assess the water demand at Gatwick Airport. An assessment of readily 
available data relating to projected passenger number increases, proposed water 
efficiency measures and climate change were used to estimate the baseline water 
demand at 2025 and beyond to 2085.  The total annual demands for 2025 and 2085 
are 0.84 Mm³/year (million cubic metres per year) and 0.99 Mm³/year, respective 
increases of 0.13 Mm³/year and 0.28 Mm³/year from 2012 demands. 
 
Given the current water resource planning process and recent legislation reforming 
abstraction controls and improving protection of water resources, it is likely that the 
increased demand will need to be spread regionally rather than increasing pressure 
on local resources beyond sustainable levels. Therefore, the impact from increased 
demands at Gatwick Airport will not just be met by Sutton and East Surrey Water, 
but also from other water suppliers in the region. 
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Flood Risk  

Gatwick Airport is located within the Mole River Catchment in the Thames River 
Basin. A number of major flood events are recorded in the Gatwick Airport area in 
1968, 2000 and most recently in the December 2013 event which caused significant 
disruption at the airport including the closure of a terminal for three days. Flood risk 
at Gatwick Airport can arise from several sources. 
 
Environment Agency flood mapping shows that significant areas of the current 
airport as well as areas downstream and upstream of Gatwick are at risk from fluvial 
(river) flooding. Hence, further development at Gatwick has the potential to influence 
flood risk elsewhere. Two flood risk alleviation schemes are being implemented 
which will reduce the flood risk to Gatwick Airport – the Upper Mole Flood Alleviation 
Scheme and the Gatwick Stream Flood Alleviation Scheme, which will provide 
protection up to a 2% (1 in 50) Annual Exceedance Probability (AEP) flood event 
and 1% (1 in 100) AEP flood event respectively. Whilst implementation of the 
Gatwick Stream scheme is likely by 2025 providing protection up to the 1% (1 in 
100) AEP event, the Upper Mole scheme might not be implemented by this time and 
the airport may continue to be vulnerable to flooding on the River Mole. This 
situation should represent the baseline in 2025. 
 
Areas of Gatwick Airport are at medium risk of surface water flooding, with isolated 
locations at high risk. The December 2013 event, which flooded the North Terminal, 
is considered to be mainly from surface water flooding and fluvial flooding from the 
Gatwick Stream. 
 
Based on the available information, it is considered that groundwater flood risk is not 
a significant concern at Gatwick Airport. Flood risk from reservoir failure at either the 
Ifield Mill Pond or the Gatwick Airport Long Term Storage Lagoon needs to be 
considered though such an event is unlikely since rigorous inspection and 
maintenance procedures are required by current reservoirs legislation.  
 
Consideration of how flood risk may change over the period 2025 through to 2085 
indicates that peak river flows could increase by 10% up to 2025 and by 25% up to 
2085 and rainfall by 5% and 20% respectively.  However, there is uncertainty 
associated with these climate change predictions and sensitivity to higher values 
should be considered. 
 

Heathrow Airport Northwest Runway and Heathrow Airport Extended 
Northern Runway - Study Area 

Though some differences in the baseline assessment have been identified for the 
Heathrow Airport NWR and Heathrow Airport ENR areas, as reported in the main 
text, these are matters of detail and the same summary outcomes for the baseline 
assessment apply for both scheme areas. 
 
Water Quality 

Having reviewed the baseline conditions of the water bodies and analysed the 
predicted changes in climate and population growth, it is evident that water bodies 
within the Heathrow study area are likely to be put under considerable pressure over 
the next century through increased water demand and discharge. This pressure 
could affect the biological, physico-chemical and hydromorphological elements 
assessed under the Water Framework Directive, which could prevent these water 
bodies from achieving ‘Good Ecological Status’ in the future. 
 



 

  
AIRPORTS COMMISSION  
WATER & FLOOD RISK 

BASELINE Executive Summary 

 

iii 
 

Heathrow Airport has set out targets to work towards improving the status of specific 
water bodies; water companies have also detailed potential improvements to 
facilities such as sewage treatment works. It is unknown whether current treatment 
facilities at Heathrow (and the surrounding vicinity) will be able to cope with this 
increased pressure in the future.  It is evident however, that the relevant parties are 
aware of the issue and are improving and developing new strategies as necessary.  
 
Water Quantity 

Passenger numbers and average water consumption per passenger have been 
used to assess the water demand at Heathrow Airport. An assessment of readily 
available data relating to projected passenger number increases, proposed water 
efficiency measures and climate change were used to estimate the baseline water 
demand at 2026 and beyond to 2086.  The total annual demands for 2026 and 2086 
are 2.61 Mm³/year and 3.03 Mm³/year, estimated increases of 0.30 Mm³/year and 
0.72 Mm³/year from 2013 demands. 
 
Given the current water resource planning process and recent legislation reforming 
abstraction controls and improving protection of water resources, it is likely that the 
increased demand will need to be spread regionally rather than increasing pressure 
on local resources beyond sustainable levels. Therefore the impact from increased 
demands at Heathrow Airport will not just be met by Affinity Water, but also from 
other water suppliers in the region. 
 
Flood Risk  

Heathrow Airport lies between the floodplain of the River Colne to the west and the 
River Crane to the east, with man-made watercourses to the south (Longford River 
and the Duke of Northumberland’s River).  No historical records have been found of 
fluvial flooding at the airport although there is a long history of flooding along the 
River Colne and the River Crane.  Flood risk at Heathrow Airport can arise from 
several sources. 
 
Environment Agency flood mapping shows an area immediately west and north of 
the existing airport, at risk of river flooding and a small area on the eastern edge of 
the airport. However, Environment Agency mapping shows numerous areas of 
surface water flooding distributed throughout the airport in an extreme event but only 
one area adjacent to the Heathrow site is sufficiently vulnerable to be classified as a 
Critical Drainage Area and that is the M4 junction. 
 
Groundwater levels in the River Terrace Gravels underlying most of the site are 
close to the ground surface. Recharge of the gravels from rainfall or from the 
hydraulic connection to watercourses could raise water levels sufficiently to cause 
groundwater flooding. Flood risk from reservoir failure at the Wraysbury, King 
George VI and Staines (North and South) reservoirs needs to be considered though 
such an event is unlikely since rigorous inspection and maintenance procedures are 
required by current reservoirs legislation.  
 
Consideration of how flood risk may change over the period 2026 through to 2086 
indicates that peak river flows could increase by 10% up to 2026 and by 25% up to 
2086 and rainfall by 5% and 20% respectively.  However, there is uncertainty 
associated with these climate change predictions and sensitivity to higher values 
should be considered. 
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1 Introduction 

This section provides the introduction to the Water Baseline with an 
explanation of what is included in this report in relation to: 

• Water quality; 

• Water quantity; and 

• Flood risk. 

 
This report identifies the baseline for the “Water and Flood Risk” element which will 
be used to appraise the three shortlisted schemes of Gatwick Airport Second 
Runway (2R), Heathrow Airport North West Runway (NWR) and Heathrow Airport 
Extended Northern Runway (ENR).  Potential environmental impacts from the three 
schemes will be appraised relative to this ‘do minimum’ base case.  As indicated 
within the Appraisal Framework (Section 9.7): 
 
“The ‘do minimum’ will identify how water quality, quantity and flood risk will develop 
in the surrounding area in the absence of an airport scheme. This will include 
potential implications of climate change on water issues over the lifetime of the 
scheme.” 
 
The assessment therefore takes account of any proposed changes to the airports as 
indicated in their respective current master plans, representing the future baseline 
without the new runways. An example is the predicted increased passenger 
numbers at both airports that could impact on the “water and flood risk” components, 
as well as planned works or strategic approaches at the airports aimed, for example, 
at water efficiency. 
 
In establishing the baseline, the do minimum has a base date of 2025 for Gatwick 
and 2026 for Heathrow, and an end date at 2085 and 2086 respectively based on a 
60 year operational lifetime.   The potential impacts of climate change are therefore 
considered for both dates. 
 
The water quality and water quantity baseline assessment requirements are listed 
in Section 9.8 of the Appraisal Framework:  
 
“The [Water Framework Directive] WFD establishes a strategic ‘river basin planning’ 
approach to managing the water environment, including a common approach to 
setting environmental objectives for all water bodies across the EU.  The 
Commission believes this approach is fit for purpose as a baseline for its appraisal.  
Information on the current assessment of water body status in relation to the WFD is 
available at the Environment Agency’s website within River Basin Management 
Plans.  Information on water resource availability is available from the Environment 
Agency’s website within Catchment Abstraction Management Plans.” 
 
The focus of this baseline assessment of water quality and water quantity is 
therefore based on the documents identified in the Appraisal Framework.  However, 
additional publicly available information is also used to inform the baseline 
assessment, where appropriate.  This includes the water company Water Resources 
Management Plans and other strategic documents. 
 
The flood risk baseline assessment requirements are listed in Section 9.9 of the 
Appraisal Framework: 
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“In terms of flooding, the base case will be measured using the latest assessments 
of flood risk for the area surrounding an airport scheme, including using the location 
of flood risk areas on or near the airport site (if any) by referring to the Environment 
Agency’s published flood maps.  The base case may include potential implications 
of climate change for flood risk, such as more extreme rainfall events at allocated 
development sites.” 
 
The key focus of this baseline assessment is on existing Environment Agency flood 
mapping for various flood sources.  However, this has been supplemented by 
baseline information presented in Strategic Flood Risk Assessments (SFRA), 
Preliminary Flood Risk Assessments (PFRA), Surface Water Management Plans 
(SWMP) and Local Flood Risk Management Strategies, where available, from the 
Lead Local Flood Authorities.  
 
This report is structured to address each of the three core “Water and Flood Risk” 
components in turn for each shortlisted scheme (Gatwick Airport 2R, Heathrow 
Airport Heathrow NWR and Heathrow Airport ENR) as follows: 
 
Water Quality in terms of water body status relating to the requirements of the 
Water Framework Directive, which covers biological, physico-chemical and 
hydromorphological elements (surface water and groundwater). This includes 
information on the current status and likely future status (at 2025 for Gatwick and 
2026 for Heathrow), taking account of planned development at each airport, planned 
capital investments related to waste water treatment infrastructure, and airport 
strategies and policies concerning water pollution, water treatment, and grey water 
use.  It also provides a high level assessment of the impacts of climate change.  
 
Water Quantity including the current water resource consumption and forecast 
future consumption (at 2025 for Gatwick and 2026 for Heathrow), taking account of 
capital investments related to water resource development, water efficiency 
measures to be implemented, and the forecast growth in passenger numbers.  It 
also provides a high level assessment of the impacts of climate change on water 
resource availability and water supply. 
 
Flood Risk to the airport sites, and potential impacts elsewhere of development at 
the sites, at the baseline start date (2025 for Gatwick and 2026 for Heathrow), 
including fluvial, surface water, groundwater and reservoir breach flood risk.  It also 
provides a high level assessment of the impacts of climate change on flood risk to 
2085 for Gatwick and 2086 for Heathrow. 
 
Whilst the baseline assessment for each of the shortlisted scheme areas is reported 
separately it should be noted that in respect of the Heathrow Airport NWR and 
Heathrow Airport ENR schemes the baseline assessment is similar. This applies to 
the assessment of Water Quantity in particular and to a large extent Flood Risk as 
broadly the same watercourses and water-bodies are relevant. Differences are more 
definable for Water Quality. Hence text in relation to the Heathrow Airport NWR and 
Heathrow Airport ENR scheme areas may be repeated for certain sections but this 
is retained for completeness of the appraisal for each scheme area. 
 
The conclusions section identifies the key points for the future airport area 
baselines for water quality, quantity and flood risk. 
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2 Methodology and Relevant Legislation  

This section covers, for Water Quality, Water Quantity and Flood Risk: 

• Study areas defined for each scheme proposal; 

• An outline of the methodologies for used to identify the current and 
future baseline; and 

• Key legislation and relevant guidance applicable to inform the approach 
for the baseline and the assessment stages 

 

2.1 Study Areas 

For each of the three shortlisted schemes the baseline assessment considers the 
existing airport area and the extended area which would be covered by the 
proposed scheme footprint. The extended site boundaries for the shortlisted Gatwick 
Airport 2R, Heathrow Airport NWR and Heathrow Airport ENR schemes are 
indicated in Figure 2.1 and 2.2. The ‘study area’ may however extend beyond this 
boundary so that areas which may influence or be influenced are included as 
indicated in the sections below for water quality, water quantity and flood risk. 
 
With regard to surface access to the airports, where these elements of the 
development fall outside the boundary, specific consideration of the impacts on this 
infrastructure (or resulting from it) is not included as the details for surface access 
are very limited.  At planning stage, the impacts of the development would need to 
be mitigated as part of the design, and therefore, it is assumed at this stage that 
there would be no net negative impact resulting from the surface access 
requirements. 

Figure 2.1 - Approximate extended site boundary for the Gatwick 2R scheme1
   

 
 
 
 

                                                
 

1
  Extract from Figure 6, Gatwick R2 Updated Scheme Design for Airports Commission, Geo-Environmental Review, 
ERM, May2014) 
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Figure 2.2 - Approximate extended site boundary for the Heathrow NWR and 
Heathrow ENR schemes2

  

 
 

2.2 Water Quality  

2.2.1 Methodology 

This section presents the baseline of all Water Framework Directive (WFD) water 
bodies within the Heathrow and Gatwick study areas. It summarises the main 
pressures currently affecting water bodies within each study area, and outlines 
potential impacts which could be associated with any predicted future climate 
change. The baseline is a desk-based assessment drawing upon the following 
documents: 
 

• Thames River Basin Management Plan (main document and Annexes) 
(Environment Agency, 2009a); 

• Thames Water – Revised Draft Water Resources Management Plan 2015 – 
2040;  

• Affinity Water Resources Management Plan 2015-2040 

• Surrey and East Sussex Water Resource Management Plan 2015-2040 

• Colne Catchment Abstraction Management Strategy; and, 

• Mole Catchment Abstraction Management Strategy. 
 

This section also considers the current and likely future sources of water pollution 
from the existing airports based on operational activities that can impact upon water 
quality, and how this might influence water body status by 2025 for Gatwick and 
2026 for Heathrow. 

                                                
 

2
  Extract from Fig 1 in Heathrow Airport Limited, Heathrow’s North-West Runway, Assessment of Flood Risk, 
AMEC, June 2014 with Heathrow Hub boundary reproduced from Heathrow Expansion, Updated Scheme Design, 
Submission to the Airports Commission, RIL and Heathrow Hub Ltd, May 2014. 
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The study area is based on the Gatwick 2R, the Heathrow NWR and Heathrow ENR 
proposed scheme footprints and incorporates a 1.5km buffer from each boundary 
scheme encompassing the upstream and downstream extents of 
rivers/watercourses in the study area.  This buffer was chosen to ensure the 
upstream and downstream extents of all rivers/watercourses are included in the 
study area. 

2.2.2 Legislation 

The Water Framework Directive (WFD) (2000/60/EC) is a substantial piece of EU 
water legislation that came into force in 2000, with the overarching objective of 
enabling all water bodies in Europe to attain Good or High Ecological Status.  The 
WFD is implemented in England by “The Water Environment (Water Framework 
Directive) (England and Wales) Regulations 2003” (SI 3242/2003).  The 
Environment Agency is the competent authority in England responsible for delivering 
the WFD.  River Basin Management Plans have been created by the Environment 
Agency (2009), setting out measures to ensure that water bodies in England and 
Wales achieve ‘Good Ecological Status’ by 2027. Following the completion of the 
first cycle in 2015 (running from 2009-2015) and following further planning and 
consultation, the River Basin Management Plan will be updated and reissued. 
 
For surface water bodies to achieve overall ‘Good Ecological Status’ (GES) or ‘Good 
Ecological Potential’ (GEP), both ecological and chemical parameters must be 
judged to be at least ‘Good’.  GES refers to situations where the ecological 
characteristics show only a slight deviation from a natural reference condition.  In 
such a situation the biological, chemical/physico-chemical3 and hydromorphological4 
conditions are associated with limited or no human pressures.  Artificial and Heavily 
Modified Water Bodies (A/HMWB) have a target to achieve GEP which recognises 
their important uses, whilst making sure the biological, physico-chemical and 
hydromorphological elements are protected as far as possible. 
 
For groundwater bodies the overall ecological status is informed by two 
classifications: the chemical quality (diffuse and point sources) and quantitative 
quality (abstraction, dewatering, low groundwater levels and saline intrusion).  Both 
of these classifications must be achieving Good status for the overall ecological 
quality of the groundwater body to be Good. 
 
The WFD outlines a number of objectives including: 
 

• Preventing deterioration in the status of water bodies;  

• Aiming to achieve Good status in water bodies by 2015, 2021 or 2027 
(dependent upon feasibility); and 

• For water bodies that are designated as artificial or heavily modified, aiming 
to achieve GEP by 2015, 2021 or 2027 (dependent upon feasibility);  

• Complying with objectives and standards for protected areas where relevant; 
and, 

                                                
 

3
  Physico-chemical – this is one of the Water Framework Directive elements used to assess the overall Ecological 
Status.  It has several components which include pH, dissolved oxygen and levels of ammonia and nutrients. 

4 
 Hydromorphological – this term covers the flow of water in a water body and its physical form.  The term 
encompasses hydrological and geomorphological characteristics that help support a healthy ecology.  It has 

several components which include: depth, width, flow, substrate and structures. 



 

Chapter 2  
AIRPORTS COMMISSION  
WATER & FLOOD RISK 

BASELINE Methodology and Relevant Legislation 

 

6 
 

• Reducing pollution from priority substances and ceasing discharges, 
emissions and losses of priority hazardous substances.  

2.3 Water Quantity  

2.3.1 Methodology 

This section outlines the assessment of the base case for water quantity at 
Heathrow and Gatwick Airports in the years 2025 (Gatwick) / 2026 (Heathrow) and 
2085 (Gatwick) / 2086 (Heathrow) assuming a ‘do minimum’ scenario. Publically 
available sources from the Environment Agency, water companies, Airports 
Commission and Gatwick and Heathrow Airports have been used to develop these 
base cases. 
 
To establish this baseline scenario, water quantity has been evaluated in the context 
of regional water resources focusing on supply and demand in the area and how 
water company water resource management plans propose to meet them over the 
next 25 years.  Supply and demand has been established for the existing airports 
both now and in 2025 for Gatwick and 2026 for Heathrow based on present airport 
development plans.  
 
Whilst the study areas for the baseline assessments are based on the shortlisted 
scheme footprints the assessments for Heathrow Airport NWR and Heathrow Airport 
ENR do not differ. 
 
2.3.2 Legislation and Relevant Plans and Strategies  

The key legislation for water resource use includes: 

• The Water Industry Act 1991 (as amended by the Water Industry Act 1999 
and the Water Act 2003) which addresses the duties of water supply and 
sewerage companies and their regulation; 

• The Water Resources Act 1991 (as amended by the Water Act 2003) 
provides for water resource management and abstraction regulation by the 
Environment Agency; and  

• The Water Act 2014 amends both the above acts introducing the basis for 
reforming abstraction to link it more closely with water availability. The Act 
includes duties for water companies to secure long term resilience of water 
supplies and services and improve water resource planning. It also 
introduces more supplier choice for business customers for their water and 
sewerage services. 

 
There are a number of water resource related plans and strategies in place which 
are listed below.  These plans and strategies aim to ensure that water is effectively 
managed to enable the careful balance between the human demand and wider 
environmental needs to be maintained. 
 
(a) River Basin Management Plan  

The River Basin Management Plan (RBMP) focuses on the pressures facing the 
water environment in a river basin district and the actions that are required to 
address them. The RBMP is prepared under the WFD, and is reviewed on a six-year 
planning cycle. 
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Both Gatwick Airport and Heathrow Airport lie within the Thames RBMP area. The 
Thames RBMP focuses on the protection, improvement and sustainable use of the 
water environment and is used by the Environment Agency to ensure continued 
improvement in the Thames River Basin District. The River Thames and its 
tributaries are an important water source providing 60% of potable water supplies; 
the remainder is supplied from groundwater sources the most important being from 
the Chalk aquifers. The Thames catchment and the wider South East region, is 
deemed to be under “severe water stress”. Water stress arises when water demand 
is a high proportion of effective rainfall.  
 
(b) Catchment Abstraction Management Strategy  

The Catchment Abstraction Management Strategy (CAMS) sets out how the 
Environment Agency will manage water resources at a catchment scale and how 
they will manage existing abstraction licences and water availability for further 
abstraction. The strategy also details how the requirement of the WFD to ensure no 
ecological deterioration to rivers, will be met. 
 
(c) Water Resource Management Plans 

Public water supply is a significant pressure on the water environment and water 
resources need to be effectively managed to ensure that there are sufficient 
resources to meet demand for water both now and in the future without detriment to 
the environment.   
 
All Water Undertakers5 have a statutory duty under the Water Act 2003 to prepare 
and maintain a Water Resources Management Plan (WRMP) showing how the 
Company intends to maintain the balance between water supply and water demand 
over the 25 year planning period, 2015-2040, to ensure that there is enough water 
for everyone. The WRMP forms the basis of their business planning and funding 
and is reviewed and updated every five years. 
 
WRMPs reflect the increasingly complex management of water resources including 
the distribution of water for supply both within and between water company water 
resource zones, and through inter-company transfers.  Consequently, identifying the 
exact source of potable water for a given airport is often not possible. Moreover, with 
increasing pressure on water resources in the South East, inter-company and even 
regional transfers of water transfers are likely to become more commonplace. 
Therefore water company WRMPs are now being developed in the context of a 
more regional view of supply and demand.  
 

2.4 Flood Risk  

2.4.1 Methodology and Relevant Legislation, Strategies and Plans 

The baseline assessment with regard to flood risk covers multiple sources of 
flooding potentially affecting the Gatwick Airport 2R, Heathrow Airport NWR and 
Heathrow Airport ENR sites as follows: 
 

• Fluvial (river water)  

                                                
 

5
  A company appointed under the Water Industry Act 1991 to provide water services to a defined geographical area 
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• Surface Water 

• Groundwater 

• Reservoirs 
 
The study areas considered included the shortlisted scheme footprints and areas 
beyond the footprint which could influence flood risk at the site or flood risk arising 
from the site. The assessments for the Heathrow Airport NWR and Heathrow Airport 
ENR areas are similar as broadly the same watercourses and water-bodies are 
relevant. 
 
Surface water flooding is flooding that occurs as a direct result of heavy rainfall on 
the ground surface that leads to flooding before the water reaches watercourses.  It 
includes overland flow as well as flooding that results from drainage systems being 
overwhelmed, thereby preventing any more “surface water” from entering the 
drainage system. 
 
Tidal flooding is excluded from this baseline as the areas around both Heathrow and 
Gatwick Airports are well above extreme tide levels, and upstream of the tidal limits 
of any rivers in the vicinity of each airport. 
 
The methodology includes the following aspects: 
 

• Assessment of current flood risk from multiple flood sources.  This draws 
on readily available flood mapping, supplemented by further evidence 
gathered from Local Authority and other documents including the Local Flood 
Risk Management Strategies, PFRAs, SFRAs, and SWMPs, and airport 
specific reports on flooding available in the public domain. The majority of 
these plans and strategies have been prepared in accordance with 
requirement of the Flood and Water Management Act 2010 and the Flood 
Risk Regulations 2009. 

• Identification of changes in flood risk to 2025 (Gatwick) and 2026 
(Heathrow), to establish the flood risk at the start of the baseline assessment 
period.  This considers various factors such as works already proposed at 
the airport in the absence of a major scheme; flood risk management 
measures to be implemented before 2025 (Gatwick)/ 2026 (Heathrow); and 
climate change implications in the period to 2025 (Gatwick)/ 2026 
(Heathrow). 

• Future flood risk over the proposed lifetime of the major airport scheme 
from 2025 to 2085 for Gatwick and 2026 to 2086 for Heathrow, based on 
likely trends in flood risk from principal flood sources. 

 
This methodology is applied to the Gatwick Airport and Heathrow Airport 
development areas alike.  For each airport site, information is also drawn from 
various airport specific documents such as the Airport Master Plans.  The 
uncertainty as to the detail included in the plans is also acknowledged noting that 
the detail for the proposed development to 2025 at Gatwick and 2026 at Heathrow is 
available only at a high level.   
 
Quantitative information is used where possible with regard to different flood 
sources, particularly with regard to the scale of changes in key flood parameters 
over the period from 2025 to 2085 for Gatwick and 2026 to 2086 for Heathrow, and 
flood mapping for principal flood sources.  However, for some flood sources, 
quantitative information sufficient for establishing a baseline is not readily available, 
in which case a qualitative assessment is made. 
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With regard to quantitative information on flood risk from different sources, the 
probability of flooding is expressed in terms of annual exceedance probability (AEP), 
or annual chance.  For example, a 1% annual exceedance probability event has a 1 
in 100 chance of occurring in any year.  The implication of this is that over a very 
long timeframe (in practical terms, over several hundred years) the flow associated 
with this event would be exceeded on average once in any 100 year period.  It is not 
referred to as a “1 in 100 year event” or “the 100 year event” as this can be 
confusing and convey a misleading message that once such an event occurs, it 
could not happen again for another 100 years, or that within any 100 year timeframe 
that it could only occur once.   
 
Common levels of risk often referred to in relation to different sources of flooding are 
listed in Table 2.1. 
 
Table 2.1 - Communication of flood probability  

Annual exceedance probability 
(AEP) 

Annual chance of occurrence 

0.1% 1 in 1000 

0.5% 1 in 200 

1% 1 in 100 

3.3% 1 in 30 

 
Within the following sections covering each of the schemes, some of the description 
of the approach is repeated in each section.  This allows each scheme to be 
considered on a stand-alone basis. 
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3 Gatwick Airport Second Runway  

For the Gatwick Airport Second Runway (2R) study area this section covers:  

• Water Quality - baseline conditions with regard to the Water Framework 
Directive, and factors influencing the Water Framework Directive status 
in 2025 as well as any potential climate change impacts. 

• Water Quantity - water supplies and the baseline water demand at 
Gatwick Airport in 2012/3, 2025 and 2085 based on current growth 
forecasts. 

• Flood Risk - current and future flood risk to the airport area for fluvial 
flooding; surface water flooding; groundwater flooding; and reservoir 
flood risk. Also the impact on flooding elsewhere as well as factors 
which influence flood risk at the airport up to 2025. Climate change is 
considered up to 2085. 

 

3.1 Water Quality  

3.1.1 Baseline WFD Conditions 

The Gatwick study area is located within the Mole Management Catchment in the 
Thames River Basin District (RBD) (Figure 3.1). The study area is underlain by 
Weald Clay Formation and Upper Tunbridge Wells Sand and has superficial 
deposits dominated by alluvium and river terrace deposits (BGS, 2014).  
 
Table 3.1 shows the current and predicted ecological statuses of water bodies within 
the Gatwick study area, including seven watercourses and one groundwater body. 
Two of the water bodies are classified as Heavily Modified, both of which are 
currently at Moderate Potential and are not expected to improve in ecological status 
by 2015. Three of the watercourses are classified as achieving either Bad or Poor 
Ecological Status and none of these are anticipated to improve by 2015.  Figure 3.2 
displays the location and status of these water bodies. 
 
There is only one groundwater body within the study area, the Copthorne Tunbridge 
Wells Sands (GB40602G602400), currently classified as having good quantitative 
and chemical quality.  Details of this water body are shown in Table 3.2. 
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Figure 3.1 - Mole Management Catchment and Gatwick Study Area 

 
 

Figure 3.2 - Location and current status of WFD water bodies within the 
Gatwick Study Area 
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Table 3.1 - WFD status for water bodies within the Gatwick Study Area6  

Water 
body ID 

Water body 
Name 

Hydromorph- 
ological Status 

Current 
Overall 

Ecological 
Quality 

Current 
Chemical 
Quality 

2015 
Predicted 
Ecological 

Quality 

2015 
Predicted 
Chemical 
Quality 

Rivers 

GB106039
017500 

Tilgate Brook, 
Gatwick Stream 
and Crawters 
Brook at 
Crawley 

Heavily 
Modified 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

GB106039
017621 

Mole (Horley to 
Hersham) 

Not Designated 
A/HMWB 

Poor Status Good Poor Status Good 

GB106039
017510 

Mole at Gatwick 
Airport 

Heavily 
Modified 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

GB106039
017490 

Man's Brook 
(Charlwood to 
Gatwick Airport) 

Not Designated 
A/HMWB 

Moderate 
Status 

Does Not 
Require 
Assessment* 

Moderate 
Status 

Does Not 
Require 
Assessment* 

GB10603
9017480 

Mole (Crawley 
to Gatwick 
Airport) 

 Not Designated 
A/HMWB 

Moderate 
Status 

Does Not 
Require 
Assessment* 

Moderate 
Status 

Does Not 
Require 
Assessment* 

GB10603
9017520 

Burstow Stream 
Not Designated 
A/HMWB 

Bad Status Good Bad Status Good 

GB10603
9017470 

Baldhorns 
Brook 

Not Designated 
A/HMWB 

Poor Status 
Does Not 
Require 
Assessment* 

Poor Status 
Does Not 
Require 
Assessment* 

* A water body is labelled as having a chemical status that "does not require assessment" if the priority 
substances and other specific pollutants are not discharged into this water body in significant 
quantities. 

 
Table 3.2 - Current and predicted status of groundwater bodies within the 
Gatwick Study Area 

Water 
body ID 

Water body  
Name 

Current 
Quantitative 

Quality 

Current 
Chemical 
Quality 

2015 
Predicted 

Quantitative 
Quality 

2015  
Predicted 
Chemical 
Quality 

GB40602G
602400 

Copthorne Tunbridge 
Wells Sands 

Good Good Good Good 

 
(a) Biological Elements 

Biological elements of assessed water bodies in the Gatwick study area were mainly 
classified in the River Basin Management Plan as Moderate or poorer. Three of the 
four assessed rivers were classified as having Poor status for fish, whilst five out of 
six were classified as having Moderate or poorer status for invertebrates. The 
heavily modified nature of several of the water bodies within the study area has 
resulted in restricted fish populations due to limited refuges and hiding places for 
fish shelter (Environment Agency, 2013a). 
 

                                                
 

6
 Note: All water bodies within the Gatwick Study Area have been detailed in the tables, however depending on the 
nature and extent of the proposed developments, some may not be impacted. 
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The large volume of input of fine sediment caused by high runoff rates and the clay 
geology of the catchment also potentially impacts fish numbers and species 
richness due to poorer water quality and smothered gravels reducing the 
effectiveness of fish redds7.   
 
The high number of barriers within the Gatwick study area (including weirs, steps, 
dams and culverts) could also restrict fish movement and migration through water 
bodies in Crawley and Gatwick.  Mitigation measures identified to improve biological 
elements of Heavily Modified Water Bodies within the study area include: 
 

• Retaining marginal aquatic and riparian habitats; and, 

• Managing invasive species. 
  

(b) Physico-Chemical Elements 

Within the Gatwick study area only three of the water bodies (two rivers and one 
groundwater body) have been assigned an overall chemical quality, with all 
achieving Good Status.  The other water bodies are deemed to not require 
assessment within the Thames RBMP as priority substances and other specific 
pollutants are not discharged into these water bodies in significant quantities (Table 
3.1).  The Environment Agency however, states that low dissolved oxygen levels, 
high levels of ammonia and phosphate from sewage and fertilisers and increasing 
effluent from wastewater treatment works (WwTWs) means that water bodies within 
the Study Area could be subject to damaging effects (Environment Agency, 2013a).  
 
As part of the Thames RBMP a series of mitigation measures (for the HMWB) and 
actions (on a catchment scale) have been detailed (Environment Agency, 2009a).  
Some of the key actions to improve the physico-chemical elements within this 
catchment include: 
 

• Undertaking farm visits and working with farmers to provide pollution 
prevention advice and information to ensure farming activities are not 
causing a detrimental impact on the water environment; and, 

• Investigating improvements to sewage treatment work. 
 
(c) Hydromorphological Elements 

Two of the seven water bodies within the study area are classified as Heavily 
Modified Water Bodies and flow around the outskirts of Gatwick Airport. Of the five 
water bodies assessed for quantity and dynamics of flow and the three water bodies 
assessed for morphology, all were classified in the RBMP as ‘Supporting Good’. 
Longitudinal connectivity is disrupted along the length of several rivers within the 
Study Area due to the presence of dams, weirs and steps.  In addition to this, 
several sections of the water bodies have been deepened, straightened and 
widened and a large section of the Gatwick stream is also culverted under the 
airport (Environment Agency, 2013a). 
 
Some river restoration has taken place on the River Mole at Gatwick over the past 
two decades, including the creation of a semi-natural channel to the north of the 

                                                
 

7
  Redds - A spawning nest made by a fish 
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airport which increased lateral connectivity by incorporating a functioning floodplain 
(Environment Agency, 2013a).  
 
Within the Thames RBMP (Environment Agency, 2009a) the following mitigation 
measures and actions are shown as currently being ‘In Place’ within this catchment, 
all of which potentially work towards improving the hydromorphological elements of 
the water bodies: 
 

• Channel maintenance strategies and techniques, including insertion of 
woody debris to increase flow diversity and habitat diversity;  

• Minimising disturbance to channel bed and margins; and, 

• Replacing floodwalls with earth flood banks. 
 
There are a number of other mitigation measures identified, but not currently in 
place, to improve the quality of the hydromorphological elements; these include: 
 

• Increasing in-channel morphological diversity; and, 

• Re-engineering the river where flow regime cannot be modified. 
 

3.1.2 Factors Influencing WFD Water Body Status in 2025  

This section details the current pressures on water bodies within the Gatwick study 
area and the factors that might influence the ability for the water bodies to meet their 
objective status by 2025.  The section also takes into account planned airport 
infrastructure improvements and associated developments within the study areas. 
 
(a) Water Pollution 

Operational activities at an airport that could lead to the pollution of the water 
environment include (but are not limited to): 
 

• Fuel and oil storage and supply including aviation fuel and lubricants, heating 
oil, stand-by generator fuel and vehicle fuel; 

• Releases of fuel and oil from aircraft and airport vehicles; 

• Aircraft washing, including cleaning chemicals and effluent containing 
cadmium; 

• Wash down of aircraft stands; 

• De-icing of aircraft, runways and taxiways; 

• Chemical storage, supply and use including herbicides and pesticides; 

• Fire control water effluent – containing foam chemicals and hydrocarbons; 

• Aircraft maintenance including storage and use of oils, lubricants and 
solvents; 

• Run-off from car parks; 

• Construction activities. 
 
The likelihood of potential contaminants impacting the water environment is 
dependent upon a number of factors including the nature, purpose and use of the 
potential contaminant as well as control mechanisms and procedures designed to 
prevent their release.  For example, herbicides and pesticides will be able to enter 
the ground and freely migrate to groundwater and surface water.  However, other 
potential contaminants will only be released in the event of accidents or incidents.  
Containment, interception and attenuation structures should be in place to prevent 
migration to the water environment if contaminants were released from the primary 
means of storage. 
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The airport drainage system will have a significant influence on whether or not a 
contaminant that has been released by accident, or discharged in a controlled 
manner via consented discharge points, will reach a surface watercourse or 
soakaway (and ultimately groundwater).  The site drainage system can provide a 
rapid pathway for contaminants to travel to surface watercourses although the 
system should have sufficient engineering controls in place to intercept and 
attenuate contaminants.  However, under high flow conditions by-pass of these 
controls may be possible, thus contaminants could impact the water environment 
under such conditions.  Additionally, interceptors will not prevent the discharge of 
contaminants migrating within the ‘dissolved’ phase.  They only prevent discharge of 
‘free’ phase contaminants e.g. hydrocarbons such as oil or fuel. 
 
The increase in storage and usage of potential contaminants does not, in itself, 
increase the risk of contamination; a greater impact could result simply through poor 
storage of a small quantity of contaminant.  However, within the context of a given 
set of contaminant management measures, an increase in usage and storage would 
lead to an increased likelihood of contamination.  Additional containment measures 
and management procedures would be required to mitigate this. 
 
An increase in airport operations means an increase in cleaning and maintenance 
operations for both aircraft and the airport infrastructure.  An increase in these 
operations will potentially increase the contaminant loading at discharge points and 
treatment facilities without a change in practices. 
 
(b) Water Framework Directive Aims 

As previously explained, the aim of the WFD is for all water bodies within the EU to 
reach Good Ecological Status by 2027.  The main pressures detailed in the Thames 
RBMP for the Mole Management Catchment is pollution from sewage treatment 
works and agricultural sources (Environment Agency, 2009a).  This has the potential 
to prevent water bodies from improving towards, and achieving, Good Status.  
Thames Water (2010) state that during the period of 2010 to 2015 there are plans to 
investigate the potential presence of specific trace substances in sewage treatment 
work discharges to the River Mole that are not completely removed by the sewage 
treatment process. 
 
The number of passengers passing through Gatwick Airport each year is expected 
to rise by 20% over 30 years (2025 to 2050), from approximately 39mppa to 
47mppa8 (AC, 2014).   This increase in the number of passengers is likely to put an 
increasing pressure on the receiving Sewage Treatment Works (STW) at Crawley.  
Improvements have been made to Crawley STW to provide additional capacity 
required for growth within the next decade (Crawley Borough Council, 2012).  
However, the Outline Water Cycle Study Report by Entec (2011), which does not 
take into account the increasing passenger numbers at Gatwick Airport, states that 
Crawley STW is likely to reach capacity if all potential developments (not including 
the proposed Gatwick airport development) come forward (Entec, 2011).  The 
requirement for additional capacity or treatment facilities may need to be considered 
to cater for the estimated increase in passengers at Gatwick Airport.  
 

                                                
 

8
 Based on 2014 Airports Commission figures. 
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The current Gatwick Airport Master Plan (Gatwick Airport, 2012) details several 
developments that would potentially impact the quantity and quality of water being 
delivered to the receiving water bodies.  Proposed expansions to the runway, 
buildings, stands and taxiways to accommodate the A380 aircraft and the expansion 
of North Terminal, is likely to cause an increase in the area of impermeable surfaces 
within the study area. Some of the proposed airport changes are likely to be on 
existing impermeable areas and therefore the increase in impermeable area would 
be less than this.  Any increase in impermeable area is likely to increase surface 
water runoff and could pose a risk to water quality and existing dynamics in the 
receiving watercourses and groundwater bodies without appropriate mitigation 
measures. 
 
Jacobs (2008) states that during a storm event, at present, some drainage ponds 
might not have sufficient capacity to deal with an increase in surface runoff from the 
larger runway and increased impermeable surfaces.  As the ponds intercept and 
entrap chemicals and pollutants, this could have the potential to release pollution 
into the water environment if they were to overflow.  Gatwick Airport is currently 
addressing pollution control systems, including creating a new balancing pond and 
environmental bund and upgrading existing ponds (Gatwick Airport, 2012). 
 
The surface water control system at Gatwick incorporates a number of balancing 
ponds and an aerated pollution lagoon.  If water is not suitable for discharge to the 
River Mole then it is diverted to a pollution control lagoon for treatment at the local 
sewage works. 
 
The proposed increase in operations at Gatwick in a do-minimum development 
scenario will result in the storage and use of greater volumes of potential 
contaminants on site.  As noted above, an increase in the use of potential 
contaminants does not, in itself, increase the risk of contamination.  However, within 
the context of a given set of contaminant management measures, an increase in 
usage and storage would lead to an increased likelihood of contamination.  
Containment measures and management procedures may need to be upgraded to 
reduce the likelihood of releases to an appropriate level.  Maintenance, monitoring 
and testing of facilities and procedures will be required to ensure that all systems 
are working appropriately.   
 
As aircraft numbers increase and larger aircraft are used, greater volumes of de-icer 
are likely to be required increasing the loading to the attenuation systems which are 
currently in place. 
 
Maintenance and cleaning of aircraft and infrastructure will also increase as 
operations increase.  It is therefore likely that the contaminant loading (increased 
volume of wash-down water with cleaning chemicals and detritus from the cleaning 
operation) at discharge points and attenuation structures will increase if current 
practices are maintained. This will require additional investment in environmental 
management and treatment to meet discharge quality requirements. 
 
3.1.3 Impacts of Climate Change on WFD Objectives  

The Thames RBMP states that “over the period to 2027, the pressures on the 
environment will change, particularly because of climate change. It is not known how 
the water environment will respond to this” (Environment Agency, 2009a). 
 
In addition, the Met Office states that population growth in the UK is likely to be the 
main cause of stress on the water environment within the 21st century (Met Office, 
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2013). Changes to temperature and weather patterns due to climate change will 
contribute to strains on water resources available for the growing population, 
particularly in the southeast of England (Affinity Water, 2013). 
 
Climate change is likely to result in increasing temperatures and a change in rainfall 
patterns across the UK (Centre for Ecology and Hydrology (CEH), 2011).  This is 
likely to alter the flow regime in catchments and modify patterns of groundwater 
recharge, both of which could affect the availability of water and the existing 
dynamics of these water bodies.  The Future Flows and Groundwater Levels 
(FFGWL) project (available on the CEH website (CEH, 2011)) provides an 
assessment of climate change on river flows and groundwater levels across the UK, 
using the latest projections from UK Climate Projections 09 (UKCP09).  This 
confirms that mean annual flow in rivers could reduce as much as 40% in the south 
and east of England by 2098.  There is also the potential for substantial reductions 
in annual runoff with increased seasonality.  
 
This predicted reduction in flow would not only impact water resources available for 
human consumption and use, but would also have a potential negative impact on 
biological, physico-chemical and hydromorphological elements of river systems.  
Examples of these potential impacts could include sedimentation and alteration of 
erosional processes.  This is also likely to have a knock on effect on groundwater 
recharge rates and the water quantity and quality available in aquifers. 
 
Using baseline historic groundwater recharge data and existing greenhouse 
emissions scenarios, Herrera-Pantoja and Hiscock (2008) predict that the Gatwick 
area would see a 40% decrease in potential groundwater recharge by the end of the 
21st century.  This would be due to predicted shorter precipitation seasons and an 
increase in hydrological extremes (i.e. droughts) (Herrera-Pantoja and Hiscock, 
2008).  With 70% of the population within the Gatwick area dependent on 
groundwater for drinking water supply, it is likely that this would become a significant 
issue within the period to 2085.  
 
Given uncertainty and changeability of projected climate scenarios and associated 
impacts on the water environment, any adaptation actions or mitigation measures 
should be resilient to a range of plausible climate change scenarios, rather than led 
by a single scenario (WWF and Natural England, 2010). 
 

3.2 Water Quantity  

Gatwick Airport lies within the Mole CAMS area. In the vicinity of the Airport, there is 
both groundwater and surface water available for permitted abstraction.  However, 
there is a presumption against consumptive abstraction at low flows. A dual ‘hands 
off flow’ (HoF) will be applied to new consumptive permits to protect local flows and 
flows in the River Thames. Abstractions that are considered non consumptive may 
be considered irrespective of the resource availability but will be subject to 
conditions to protect the environment. This means that future growth cannot rely on 
the development of new local resources and instead will have to rely on greater 
efficiency in water use and bulk transfer from neighbouring supply zones. 
 
Gatwick Airport is located within Sutton and East Surrey Water (SESW) Company 
supply area and within Thames Water sewerage area. SESW supplies water to 
households and businesses within three London Boroughs, five Boroughs within 
Surrey and the Boroughs of Sevenoaks in Kent and Crawley in Sussex. There are 
two Water Resource Zones (WRZs) within the supply area, the Sutton WRZ and 
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East Surrey WRZ. Gatwick Airport is located within the East Surrey Resource Zone 
(Figure 3.3). 

Figure 3.3 - Sutton and East Surrey Water Resource Zones and key network 
features (location of Gatwick circled in red) (Source: Sutton and East Surrey Final 
Water Resources Management Plan Technical Report, 2014) 

 
 
Approximately 85% of SESW’s water is supplied from groundwater sources from 
three separate aquifer units: 
 

• North Downs Chalk; 

• Mole Valley Chalk; and 

• Lower Greensand. 
 
The remaining 15% is supplied by one surface water source, a reservoir served by a 
pumped river abstraction. The WRMP does not specifically mention Gatwick Airport, 
therefore it is assumed that the same proportions of the water supplied apply i.e. 
that the majority is from the groundwater sources. 
 
Sutton and East Surrey Water published their Final WRMP in June 2014.  Three 
scenarios are assessed over the 25 year duration of the plan (to 2039/40); normal 
year annual average, dry year annual average and dry year critical period (peak 
demand). The WRMP preferred plan includes a combination of water efficiency 
measures, a new groundwater source, re-enabling of an existing groundwater 
source and an upgrade to water treatment works (enabling an increase in the 
Deployable Output (DO) from SESW Bough Beech Reservoir). Should the plan be 
implemented as proposed SESW anticipate that there will be sufficient water 
resources to balance supply and demand in dry year annual average conditions and 
in the dry year critical period with the WRMP indicating a surplus in available water 
resources until 2032/2033. 
 



 

Chapter 3  
AIRPORTS COMMISSION  
WATER & FLOOD RISK 

BASELINE Gatwick Airport Second Runway  

 

19 
 

The Final WRMP does not specifically state how demand for water at Gatwick 
Airport has been assessed. It recognises that airports including Gatwick constitute 
29% of its non-household demand. Overall it concluded non-household demand as 
a group would remain at current levels.  
 
3.2.1 Gatwick Airport Supply 

In the absence of any information to the contrary it has been assumed that 100% of 
the water supplied to Gatwick Airport is via piped mains water from Sutton and East 
Surrey Water. A review of British Geological Survey (BGS) records did not indicate 
the presence of any boreholes within the Gatwick Airport boundary. There is no 
evidence of rainwater harvesting currently being used at Gatwick Airport; however 
the Gatwick Airport Master Plan states it will be considered for all new developments 
and facility upgrades. 
 
3.2.2 Gatwick Airport Demand 

Gatwick Airport Limited report annually on their water consumption as part of their 
Section 106 (S106) agreement with West Sussex County Council and Crawley 
Borough Council.  The latest figures provide an indication of water consumption 
from potable mains supply up to and including 2012. Figures from 2008 to 2012 are 
presented in Table 3.3. 
 
Table 3 3 - Annual Water Consumption for Gatwick Airport 

Year 2008 2009 2010 2011 2012 

Water Consumption (Mm
3
) * 1.06 1.06 0.96 0.75 0.72 

Total number of Passengers (M)* 34.2 32.4 31.3 33.6 34.2 

Consumption per passenger 

(m
3
/Pax) 

0.031 0.033 0.031 0.022 0.021 

Sources: *Gatwick Airport Limited ( 2013) 

 
3.2.3 Estimating water demand at Gatwick in 2025 

In 2012, Gatwick Airport stated their aim to reduce water consumption in 2020 by 
20% from 2010 levels through: 
 

• Improving leak detection and repair; 

• Low flow taps and dual flush toilets; 

• Educating passengers and employees. 
 
Based on the reduction in water consumption per passenger observed for 2011 
(27%) and 2012 (31%) this target has already been achieved and exceeded.  
Therefore, having already achieved their current target for water efficiency it is 
assumed for the purposes of this assessment that no further water efficiency 
measures will take place before 2025.  
 
In addition, when planning new infrastructure or upgrading existing infrastructure 
Gatwick Airport state that they will assess applicability of incorporating rainwater 
harvesting and recycling grey water (Gatwick Airport, 2012).  Typically these 
measures provide small reductions in water consumption and without any 
information of proposed schemes no allowance will be made for a reduction in water 
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consumption based on rainwater harvesting or the recycling of grey water up to 
2025. 
 
It is assumed that there will be a negligible increase in water consumption per 
passenger as a result of climate change by 2025.  Water consumption in 2025 will 
therefore be based on the water consumption per passenger calculated for 2012 of 
0.021m³. 
 
Passenger forecasts at Gatwick Airport in 2025 have been estimated by the Airports 
Commission (AC, 2014) and are presented in Table 3.4.   
 
Table 3.4 - Passenger forecasts for Gatwick 

 2025 2030 2040 2050 

Passenger forecasts (mppa) 39.5 41.1 44.2 46.6 

Source: Airports Commission ( 2014) 

 
To obtain an estimate of water demand for Gatwick Airport in the year 2025, the 
forecasted passenger numbers for 2025 can be multiplied by the estimated 
consumption per passenger: 
 
 
 
 
 
 
 
With improvement in water efficiency already implemented at Gatwick Airport this 
base case is likely to be achieved.  Should further water efficiency measures be 
employed, as stated by Gatwick Airport, it is possible this figure of water 
consumption could be reduced further.  
 
However, there is still uncertainty in the forecast base line for 2025, related to: 
 

• Passenger numbers; 

• Staff numbers; and 

• Implementation of water efficiency measures covering both passenger use 
and operational requirements such as de-icing. 

 
3.2.4 Climate Change Impact on Water Quantity to 2085 at Gatwick 

In general greater warming is expected in the south east than in the rest of the UK 
and with more warming in the summer and autumn than in the winter and spring. 
Winters are expected to become wetter and summers drier by between 11% and 
27% by 2080s but there is considerable uncertainty over these estimates. Climate 
change is anticipated to effect both surface and groundwater sources. 
 
(a) Impact of climate change on supply at Gatwick Airport 

SESW supply 100% of potable water to Gatwick Airport, therefore the impact of 
climate change on their supply is crucial.  Based on the vulnerability classification 
outlined in the WRPG, SESW classified both Sutton and East Surrey WRZ’s as ‘low 
vulnerability’ to climate change.  
 

Annual forecasted passenger number x water consumption per passenger =  
total water consumption per year 

 
39,500,000 x 0.021 = 0.83 million m3 
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Within the Final WRMP, SESW undertook a climate change assessment for surface 
water and groundwater resources based on outputs of UKCP09. Outputs from this 
assessment indicated that based on the median scenario there would be a reduction 
in water available from surface water but minimal change in groundwater sources in 
both resource zones (Table 3.5). 
 
Table 3.5 - Estimated impacts of climate change on average deployable  
output by 2030 

 Change in baseline Average Deployable Output (Ml/d) 

Source Lower bound Upper bound Median 

Reservoir A -7.90 -0.40 -5.70 

Groundwater East Surrey WRZ -3.46 0.99 -0.06 

Groundwater Sutton WRZ -5.09 0.78 0 

Source: Sutton and East Surrey Water (2014) 

 
This climate change assessment was used along with preferred options to inform 
the water available for use (WAFU) over the 25 year period of the plan. The WRMP 
presents results by resource zone but they have been considered here at a 
company scale due to the reliance on inter-company transfers. The baseline supply-
demand balance for both resource zones under the dry year annual average 
scenario indicates that there is surplus water available until 2033/2034 (Figure 3.4). 
 

Figure 3.4 - Sutton and East Surrey Water: Baseline supply – demand balance  
(both RZs): Dry year annual average (Source: Sutton and East Surrey Water, 2014) 

 
 
(b) Impact of climate change in demand at Gatwick Airport 

Climate change is anticipated to increase water demand on a seasonal basis due to 
raised summer temperatures. This is anticipated to lead to an increase in drinking 
water demand but is also likely to increase demand for other water uses such as in 
cooling systems. It is assumed that the increase in water demand at Gatwick Airport 
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as a consequence of climate change reflects that used by SESW for non-household 
consumption.   
 
SESW’s WRMP uses a 0.69% increase in non-household demand to 2025/6 and 
1.42% increase from then to 2039/40 due to climate change. It is assumed here that 
this rate of 1.42% continues to 2085. 
 
These demand rates are assumed to apply to the anticipated passenger figures for 
Gatwick Airport under the following assumptions: 
 

• Passenger growth increases after 2025; 

• Maximum passenger capacity at Gatwick Airport is 46.6 million/year. 

Table 3.6 - Estimates of climate change impacts on water demand 

 2012 2025 2030 2040 2050 2085 

Passenger forecasts year 

(mppa) * 
34.2 39.5 41.1 44.2 46.6 46.6 

Estimates water consumption 

(lppa) without climate change 

(m
3
) 

0.0210 0.0210 0.0210 0.0210 0.0210 0.0210 

Estimates water consumption 

(lppa) with climate change (m
3
) 

0.0210 0.0212 0.0212 0.0213 0.0213 0.0213 

Annual Demand without climate 

change (Mm
3
) 

0.71 0.83 0.86 0.93 0.98 0.98 

Annual Demand with climate 

change (Mm
3
) 

0.71 0.84 0.87 0.94 0.99 0.99 

Source: * Airports Commission (2014) 

 
Thus, in the absence of any on-site sources, SESW need to supply an additional 
0.13Mm3/year (18%) by 2025 and 0.28Mm3/year (39%) by 2085.  
 

3.3 Flood Risk 

3.3.1 Current Flood Risk 

(a) Fluvial flood risk 

Environment Agency Flood Map for Planning (Rivers and Sea) (available to view 
directly from the Environment Agency website) for the Gatwick Airport site indicates 
that there are significant areas of the current airport that lie within Floods Zones 2 
and 3.  Flood Zone 3 is defined as having a high probability of flooding, more 
frequent than the 1% (1 in 100) AEP flood event, while Flood Zone 2 indicates that 
an area is at risk of flooding of between a 1% (1 in 100) and 0.1% (1 in 1000) AEP 
event. 
 
The Flood Zones are determined from flood extents determined by ignoring the 
presence of any flood defences.  The flood outline in Figure 3.5 relates primarily to 
river flooding from the Gatwick Stream, Crawter’s Brook and the River Mole and 
demonstrates that in the absence of defences there is a significant fluvial flood 
hazard at Gatwick Airport.  Areas downstream of Gatwick Airport (to the north) are 
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also seen to be at risk of flooding and therefore, further developments at Gatwick 
Airport have the potential to influence flood risk downstream. 

Figure 3.5 - Environment Agency Flood Map for Planning (Rivers and Sea) 

 
Key to flood risk map: 

Dark blue: Flood Zone 3 - More frequent than 1% (1 in 100) annual probability event for fluvial 
flooding 

Light blue: Flood Zone 2 – Between 1% and 0.1% (1 in 100 and 1 in 1,000) annual probability 
events for fluvial flooding  

No shading: Flood Zone 1 - Less frequent than 0.1% (1 in 1,000) annual probability event for fluvial 
flooding. 

Note: These maps are subject to change and are only as current as the latest data held by the 
Environment Agency. 

 
For the present purposes, with regard to establishing the baseline in 2025, it is 
appropriate to consider what flood hazard exists with current defences in place.  It is 
assumed that any existing flood defences (local to or remote from Gatwick Airport) 
would remain in place over the period to 2025 and can therefore be considered 
within the context of the baseline assessment for fluvial flood risk.   
 
Environment Agency Risk of Flooding from Rivers and Sea mapping shows the 
flood hazard with current defences in place, as shown in Figure 3.6, although it is 
noted that there are no defences shown on this plan, and indeed the Environment 
Agency mapping explicitly indicates with regard to defences that “not all may be 
shown”.  This is important as there are known to be flood defences in place to 
reduce the flood risk to Gatwick Airport.  These are described further in Sections 
3.3.2b and 3.3.3 below. 
 
A visual comparison of the two flood maps in Figures 3.5 and 3.6 indicates that 
there is minimal difference between the flood outlines for Flood Zone 2 (Figure 3.5) 

© Crown copyright. All rights reserved. 
Environment Agency, 100026380, 2013 

Reproduction from Ordnance 
Survey Map with the permission of 

the controller of Her Majesty’s 
stationary office Crown copyright 

reserved Licence No. AL100022303 
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and the “Low” risk area (Figure 3.6), both of which represent the flood outlines for 
the 0.1% (1 in 1000) AEP event, and for Flood Zone 3 (Figure 3.5) and the 
“Medium” risk area (Figure 3.6) which both represent the flood outlines for the 1% (1 
in 100) AEP event. 

Figure 3.6 - Environment Agency Risk of Flooding from Rivers and Sea 

 
Evidence from the PFRA for the area (West Sussex County Council, 2011) indicates 
that there was a significant main river flooding event on 14th to 15th September 1968 
during which the “Airport was closed for several days due to flooding on to the 
runway”. 
 
In addition to this, further flood events are known to have occurred more recently 
than the date of the West Sussex PFRA (West Sussex County Council, 2011) and 
the Crawley Borough Council SFRA (Crawley Borough Council, 2007).  These 
include events in 2000 and 2013. 
 
On 23-25 December 2013 there was significant disruption at Gatwick Airport due to 
both fluvial flooding and surface water flooding.  Fluvial flooding was from the River 
Mole, Crawter’s Brook and the Gatwick Stream. 
Prior to the flooding in 2013, the previous most significant event was in 2000, when 
the A23 under Gatwick Airport’s South Terminal was closed for three days causing 
major disruption to the region. 
The existing fluvial flood risk to Gatwick Airport and adjacent areas both upstream 
and downstream is apparent both from the flood risk mapping, and recent flood 
events. 
 

Reproduction from Ordnance 
Survey Map with the permission of 

the controller of Her Majesty’s 
stationary office Crown copyright 

reserved Licence No. AL100022303 

© Crown copyright. All rights reserved. 
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(b) Surface water flood risk 

Surface water flood mapping is available from the Environment Agency (available to 
view directly from the Environment Agency website) through what is referred to as 
the Risk of Flooding from Surface Water.  This shows surface water flood mapping 
undertaken at a national level to provide an indication of those areas potentially 
vulnerable to surface water flooding based on the 3.3% (1 in 30), 1% (1 in 100), and 
0.1% (1 in 1000) AEP rainfall events, corresponding to High, Medium and Low risk 
areas indicated on Figure 3.7. 
 
Figure 3.7 shows that significant areas within the airport boundary are at Medium 
risk of flooding, with isolated locations at High risk of flooding. 
 
There is no evidence of surface water flooding at Gatwick Airport reported in the 
SFRA (Crawley Borough Council, 2007), PFRA (West Sussex County Council, 
2011) or Local Flood Risk Management Strategy (West Sussex County Council, 
2014).  This does not imply that there has not been any surface water flooding; only 
that it is unlikely that surface water flooding has historically caused major disruption 
(up to when these reports were compiled). 
 
In the major flooding event of December 2013, the Disruption at Gatwick Airport 
report (McMillan D, 2014) reports that the North Terminal switch rooms were 
affected by surface water flooding.  During this event, rainfall amounting to 66mm in 
18 hours overwhelmed the surface water drainage systems leading to the flooding of 
the North Terminal in this manner for the first time since it was opened in 1988. 
 
The risk of flooding from surface water shown in Figure 3.7 does not specifically 
show the North Terminal to be a particularly high risk area compared to other 
locations.  However, the methodology employed by the Environment Agency in 
developing this national surface water flood risk mapping dataset is sufficiently 
robust to infer that surface water flood risk is a key source of flood risk. 
 
(c) Groundwater flood risk 

Groundwater levels in the wet winter of 2000/2001 were exceptionally high and 
caused widespread groundwater flooding.  In the south of England, the rainfall in the 
preceding 6 months was up to 180% of the long term average.  Groundwater levels 
rose similarly high in certain locations in the wet winter of 2002/2003, although 
groundwater flooding was not as widespread.  Further periods of high groundwater 
which have led to groundwater flooding have occurred in 2007, 2013 and 2014. 
 
The Defra Groundwater Emergence Maps (Defra, 2007) show locations which may 
be susceptible to groundwater flooding in conditions which are hydrologically similar 
to the winter of 2000/2001.  The regional maps have been calibrated based on 
observations of groundwater flooding made during this period. The flood history 
maps show two occurrences of groundwater flooding near Gatwick Airport during 
2002/2003.  However, this record of flood events is likely to under-represent the 
actual occurrences of flooding due to underreporting and lack of consistent 
recording of flood events at the time. 
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Figure 3.7 - Environment Agency Risk of Flooding from Surface Water  

 
 
Despite the possible under-reporting of groundwater flooding incidents in the 
general area, no incidents have been reported at Gatwick Airport itself.  It is also 
noted that the SFRA (Crawley Borough Council, 2007) included a review of the local 
geology and noted that “…there is no conclusive evidence of elevated susceptibility 
to groundwater flooding within the Borough”. 
 
Drawing together the evidence base of groundwater flooding at Gatwick Airport, 
including the absence of flooding incidents during the extremely wet winter of 
2000/2001 and 2002/2003, it is concluded that groundwater flood risk not a 
significant concern. 
 
(d) Reservoir flood risk 

Flooding from reservoirs is considered on the basis that while a breach of a 
reservoir has a very low likelihood under normal circumstances (i.e. the reservoir is 
maintained by the reservoir owner / operator) it can have catastrophic impacts due 
to the significant flood volumes, flood depths and flow velocities that can result. 
 
The Environment Agency Risk of Flooding from Reservoirs mapping (available to 
view directly from the Environment Agency website) indicates areas at risk in the 
unlikely event of failure of any reservoir and is shown in Figure 3.8.  The mapping 
shows that Gatwick Airport could be affected by the failure of either of two 
reservoirs. 
 
The failure of Ifield Mill pond, located to the southwest of Gatwick Airport on the 
western side of Crawley, would result in flooding of the south-western area of 
Gatwick Airport, after which the water would be contained within (or close to) the 
River Mole around the western and north-western boundary. 
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The failure of the Gatwick Airport Long Term Storage Lagoon would result in 
significant inundation on the eastern side of the airport, including significant areas 
where the flood depth would be between 0.3m and 2m based on additional 
Environment Agency flood mapping (not shown).  
 
Figure 3.8 - Environment Agency Risk of Flooding from Reservoirs 

 
 
3.3.2 Factors Influencing Flood Risk by 2025 

Flood risk considerations related to Gatwick Airport cover both flood risk to the site, 
and flood risk resulting elsewhere as a result of works at the airport, or other 
external changes.  Factors that could potentially affect these issues include: 
 

• Planned works at the airport in the absence of a major airport scheme, in 
accordance with the airport master plan; 

• Flood risk mitigation measures related to airport developments and wider 
flood risk management approaches in the river catchment; 

• Climate change impacts related to river flow and rainfall intensity; 

• Major off-airport developments9 
 
Each of these considerations is addressed in the following sections. 
 

                                                
 

9
  New off-airport developments will in themselves require a flood risk assessment to be undertaken to ensure that 
they do not have an adverse effect on flood risk to other areas (including Gatwick Airport). Flood risk from the 
airport site is assessed in terms of flood risk elsewhere (that would include known off-site developments). 
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(a) Planned Works at the Airport to 2025 

The Gatwick Master Plan (Gatwick Airport, 2012) identifies various works 
anticipated to be undertaken by 2025 for the single runway option, i.e. in the 
absence of a major scheme.  For the purposes of the baseline, it is assumed that 
the works associated with this plan would be implemented as indicated in the master 
plan. 
 
The principal changes that could potentially be impacted by flooding, or could impact 
on flood risk elsewhere are summarised in Table 3.7. 
 
Table 3.7 - Proposed Developments at Gatwick Airport to 2025 

Airport 
Activity / 
Development 

Area in 
2011 
(ha) 

Area in 
2025 
(ha) 

Change in land use / 
activity description 

Potential impact if left 
unmitigated 

Airfield 228 229 +1ha. Runway 
widening from 45m to 
60m 

Increase in surface water runoff 
volume and rate.  Increased 
downstream flood risk if discharged 
into River Mole or Gatwick Stream 

Terminals 18 18 - - 

Aprons 161 164 +3ha. New aprons 
and piers proposed, 
likely to be located on 
the northwest side of 
the airport 

Increase in surface water runoff 
volume and rate.  Area potentially 
vulnerable to surface water flooding. 

Cargo 11 11 - - 

Maintenance 9 13 +4ha. New aircraft 
hangar, likely to be 
located on the 
northwest side of the 
airport 

Increase in surface water runoff 
volume and rate.  Area potentially 
vulnerable to surface water flooding. 

Ancillary 33 37 +4ha. Some of these 
works would replace 
former hangars, 
located on the 
southeast side of the 
airport 

Depending on nature of existing 
land use, possibly limited increase 
in surface water runoff and volume.  
No clear flood risk to development 
in the area on southeast side of 
airport. 

Surface 
transport 

145 145 - - 

Strategic 
landscaped 
areas 

132 132 - - 

Undeveloped 
land 

22 10 -12ha. New areas 
developed to 
accommodate above 
changes. 

Loss of undeveloped land (in 
general) leads to increased runoff 
volumes and rates, increasing flood 
risk elsewhere, particularly 
downstream. 

TOTAL 759 759   
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Figures A11 and A12 in Appendix A of the Gatwick Airport Master Plan (July 2012) 
show the detail of the locations of these possible works and indicates that the new 
aprons, piers and maintenance area would be located in an area at risk of fluvial 
flooding from the River Mole (in the absence of additional fluvial flood risk 
management measures). 
 
Overall, the works identified in the Master Plan indicate an increase in the 
developed area of 12ha.  This does not imply that all of this land would be 
developed from an existing “permeable” state to an “impermeable” state, but 12ha 
represents the maximum increase in impermeable areas as a conservative 
assumption. 
 
Taking account of the planning requirements for a Flood Risk Assessment (FRA) for 
works in Flood Zones 2 and 3, or for works in any flood zone where the 
development area is greater than 1ha, all of the above airport developments would 
require a FRA.  Explicitly within the FRA requirements is the need to ensure that the 
development would not impact on flood risk elsewhere, and that the development 
would be designed to be resilient to flooding.  For both aspects, designing for 
climate change is also an explicit requirement. 
 
For this baseline assessment, it is therefore concluded that the proposed works 
would be designed with suitable mitigation measures to meet this requirement, and 
therefore, there would be no increase in flood risk elsewhere as a result of the 
developments.  Such measures would include various Sustainable Urban Drainage 
Systems (SuDS) which would be determined in detail at design stage. 
 
(b) Flood Mitigation Measures across the Catchment to 2025 

There is an existing problem of flooding from the River Mole and the Gatwick 
Stream in the area close to Gatwick Airport.  As noted above, there have been 
fluvial flooding events at Gatwick in recent years in 2000 and 2013. 
 
Fluvial flood risk measures have therefore recently been constructed, or are 
currently under construction that will protect the Gatwick Airport site. 
 
The Upper Mole Flood Alleviation Scheme being delivered by the Environment 
Agency comprises four flood attenuation reservoirs, with one on the River Mole and 
three on Gatwick Stream.  The three reservoirs on the Gatwick Stream are currently 
under construction and anticipated to be completed within the next few years.  They 
are anticipated to provide protection up to the 2% (1 in 50) AEP flood event once 
complete. No firm start date has been given for the reservoir on the River Mole. 
 
The Gatwick Stream Flood Attenuation Scheme being delivered by Gatwick Airport 
Limited is designed to protect the airport up to a 1% (1 in 100) AEP flood event, 
including relevant aspects of the Upper Mole Flood Alleviation Scheme. 
 
It is therefore anticipated that by 2025 the Gatwick Stream schemes will have been 
fully implemented and operational, but it is not possible to make a similar 
assumption regarding the scheme on the River Mole.  Gatwick Airport will therefore 
be protected up to the 1% (1 in 100) AEP event for the Gatwick Stream but continue 
to be vulnerable from flooding on the River Mole.  This situation should represent 
the baseline in 2025. 
 
Other developments around the catchment or works proposed at Gatwick Airport to 
2025 could potentially impact on the flood risk at Gatwick Airport, or could impact on 
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flood risk elsewhere, if left unmitigated.  Whilst the nature of any such developments 
is not currently known, the requirements for a flood risk assessment specifically for 
the works identified at Gatwick Airport to 2025 is that they should not increase flood 
risk elsewhere.  The SFRA specifically notes that development at Gatwick Airport 
could have an adverse effect on downstream locations and therefore mitigation of 
this flood risk is critical. 
 
Similarly, developments in excess of 1ha outside of the airport boundary, and any 
development in Flood Zone 2 or 3, will require a FRA.  It may be assumed that these 
developments will assess the potential impact of the development on flood risk 
elsewhere, and that any increase in flood risk would be mitigated appropriately.  
Whilst this does not cover small developments (<1ha) in Flood Zone 1, a baseline 
assumption is that such developments would also employ good practice with regard 
to not increasing flood risk elsewhere through the implementation of appropriate 
SuDS measures.  The development of a SuDS Approval Body (SAB) which is 
planned to be implemented under the Flood and Water Management Act (2010) 
during 2014/15, will also drive good SuDS practice into the development and 
planning process, requiring developers of sites considerably smaller than 1 ha to 
implement suitable measures. 
 
Mitigating the impacts of flood risk elsewhere typically includes measures to restrict 
runoff from a developed site for a range of design floods to the runoff rate for the 
undeveloped site – referred to as the “greenfield” runoff rate.  For the baseline 
assessment in 2025, the greenfield runoff rates are calculated based on current 
industry standard methodologies.  Any new developments at the airport up to 2025 
should have mitigation measures so that the post-development runoff rates do not 
exceed the greenfield runoff rate for a range of floods down to the 1% (1 in 100) 
AEP event.  The greenfield runoff rate for Gatwick Airport as a whole has been 
calculated using the method stated in Flood Estimation for Small Catchments 
(Institute of Hydrology, 1994, (IoH124)) (a common approach for estimating 
greenfield runoff rates) and the Flood Estimation Handbook (FEH) statistical 
method, which is the recommended method for small catchments in the recently 
published Defra/Environment Agency study (Environment Agency, 2013b).  The 
greenfield runoff rate per unit of area (hectare) was calculated for three small 
watercourse catchments in or adjacent to the Gatwick Airport area using the FEH 
approach.  The IoH124 method is applied to a single catchment. 
 
The results show a good consistency across the catchments, and between the two 
methods.  For the FEH method, the estimates range from 4.5 to 6.0 l/s/ha 
(litres/second/hectare), while for the IoH124 method the value is 4.7 l/s/ha. 
 
A greenfield Median Annual Flood ‘QMED’ (the 50% (1 in 2) AEP event) runoff rate 
of 5 l/s/ha is therefore recommended for the Gatwick area, which is the mean of the 
FEH estimates (5.3l/s/ha) rounded to the nearest whole number. 
 
To estimate greenfield runoff rates for higher magnitude events i.e. lower probability 
events, growth factors are developed using standard FEH techniques (a pooling 
group analysis) which are applied to the QMED estimate.  Table 3.8 summarises the 
present day baseline with regard to greenfield runoff rates rounded to the nearest 
whole number. 
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Table 3.8 - Gatwick Airport Greenfield Runoff Growth Factors and Peak Flows 

Annual exceedance 
probability event  

Growth Factors 

(FEH Pooling) 

Peak Flow per Unit Area  

Present 

 (l/s/ha) 

50% (1 in 2) 1.00 5 

3.3% (1 in 30)  2.34 12 

1% (1 in 100) 3.14 16 

 
(c) Climate Change to 2025 

Climate change to 2025 has the potential to alter flood risk from the various sources 
noted above. 
 
With regard to reservoir flood risk and groundwater flood risk, there is assumed to 
be no material change in flood risk.   
 
For reservoir flooding, assuming no increase in reservoir storage between now and 
2025 for the reservoirs identified as potentially affecting Gatwick Airport in the event 
of a breach, there would be no increase in the flood impacts; the breach 
characteristic can be assumed to be the same, and the water level (full) at which a 
breach is assumed to begin would also be the same. 
 
Groundwater flood risk is noted to be low under the current situation.  Whilst there 
may be a change in groundwater recharge due to wetter winters, this may be offset 
to some degree by reduced summer recharge.  Aside from these uncertainties, 
groundwater flood risk is considered to remain broadly similar to the current level. 
 
For fluvial flooding and surface water flooding, climate change impacts are based on 
recommendations given in Adapting to Climate Change: Advice for Flood and 
Coastal Erosion Risk Management Authorities (Environment Agency, 2011). 
 
For fluvial flooding, the advice is to consider an increase in peak river flows of 10% 
for the Thames and South East areas.  This is the change factor expected to be 
adopted by risk management authorities although it is noted that the range is -15% 
to +30%.  In considering the baseline at 2025 it is anticipated that flow estimates 
used in current (or recent) river modelling, for example for the Gatwick Stream or 
Upper Mole Flood Alleviation Scheme hydraulic models, would be increased by 10% 
to develop a climate change scenario at 2025.  However, it should be noted that if a 
precautionary approach is taken, and the climate change scenario is considered at 
the end of the 60 year operational lifetime at 2085, specific identification of flows in 
2025 is not strictly necessary. 
 
For surface water flooding, the advice is to consider an increase in peak rainfall 
intensity of 5% for the Thames and South East areas (Gatwick is located in the 
Thames area, but is very close to the border with the South East area) with the 
range quoted as 0% to 10%.  Any baseline surface water flood risk modelling and 
mapping for a climate change scenario in 2025 which includes “direct rainfall” 
modelling approaches should therefore include this allowance.  However, as for 
fluvial flood modelling, if a precautionary approach is adopted and the analysis 
considers increase in rainfall intensity to 2085, specific modelling and mapping for 
the situation in 2025 is not necessarily required. 
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With regard to greenfield runoff rates, the “with climate change” rates should be 
based on the increase in fluvial flows rather than rainfall intensities.  Hence, for 2025 
an increase of 10% should be used. 
 
Specifically for fluvial and surface water flood risk, in accordance with FRA 
requirements within the context of planning applications for new works at the airport 
to 2025, any proposed works should take account of the increase in rainfall or flow 
well beyond 2025.  This would include designing for protection against the increased 
flood risk, and for mitigating the impact on flood risk elsewhere, for example, in the 
event that new impermeable areas are developed across the airport. 
 
3.3.3 Future Flood Risk and Climate Change Implications to 2085 

The baseline requires an assessment in the absence of a major development to 
consider how flood risk may change over the potential operational life of a major 
development from 2025 through to 2085. 
 
As noted with climate change up to 2025 discussed in the previous section, the 
focus is on fluvial flood risk and surface water flood risk as generated by an increase 
in local rainfall intensity.  Changes to rainfall and peak river flow taken from Adapting 
to Climate Change: Advice for Flood and Coastal Erosion Risk Management 
Authorities (Environment Agency, 2011) are summarised in Table 3.9, both for 2025 
and 2085. 
 
Table 3.9 - Estimated change in climate parameters for principal flood 
mechanisms 

Climate factor Range 
2026 

(2010-39 
timeframe) 

2085 
(2070-99 

timeframe) 

River Flow – Thames River 
Basin 
(compared to 1961-90 baseline) 

Upper end +30% +70% 

Change Factor +10% +25% 

Lower end -15% -5% 

Rainfall - national 
(compared to 1961-90 baseline) 

Upper end +10% +40% 

Change Factor +5% +20% 

Lower end 0% +10% 

 
There are some important underlying assumptions with regard to the values 
included in Table 3.9. 
 
River flows 
 

• There is sufficient information on a regional basis to provide change 
estimates on a regional basis.  The values given in Table 3.9 apply to the 
Thames River Basin, which extends just south of Gatwick beyond Crawley. 

• Values shown have been derived for changes to river flow for a 2% (1 in 50) 
AEP flood event.  However, research indicates that the regional allowances 
are likely to remain relatively constant with rarer events. 

 
Although there is an implied level of certainty with regard to the regional variation 
and application to more extreme events, it is apparent from the values that there is a 
broad range of possible outcomes, with the lower and upper end estimates in 2085 
being -5% to +75%.  Whilst the change factors shown in bold in Table 3.9 should be 
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considered for the baseline, the sensitivity of critical infrastructure to higher changes 
in river flow should also be considered. 

 
Rainfall intensity 
 

• For flood management purposes, the concern is generally for events such as 
those that have a 5% (1 in 20) AEP or rarer as extreme events are likely to 
show the greatest change.  Developing quantitative predictions of future 
changes for extreme rainfall at the local scale remains a key challenge for 
climate scientists.   

• The values presented in Table 3.9 are recommended for events rarer than a 
20% (1 in 5) AEP and are considered to apply nationally. 

• Only maximum daily total rainfall data have been considered from climate 
model projections, so no guidance is available on how rainfall at hourly 
timescales may change. 

 
With this uncertainty, whilst the change factors shown in bold in Table 3.9 should be 
considered for the baseline, the sensitivity of critical infrastructure to higher changes 
in rainfall intensity should also be considered. 
 
For greenfield runoff rates, the “with climate change” projections are assessed 
based on the increase in river flows, in preference to the increase in rainfall 
intensities.  This is because the methodology employed in estimating greenfield 
runoff rates for small catchments involves consideration of flows generated in 
watercourses.  For the Thames River Basin, these increases are 10% and 25% by 
2025 and 2085 respectively as noted in Table 3.9.  Taking the greenfield runoff rates 
estimated for the present day from Table 3.8 and applying these climate change 
factors gives estimated future greenfield runoff rates as shown in Table 3.10, 
rounded to the nearest whole number. 
 
Table 3.10 - Gatwick Airport Greenfield Runoff Peak Flows with Climate 
Change 

Annual 
exceedance 

probability (AEP) 
event 

Peak Flow per 
Unit Area 
Present 
(l/s/ha) 

Peak Flow per Unit 
Area 

2025 (+10%) 
(l/s/ha) 

Peak Flow per Unit 
Area 

2085 (+25%) 
(l/s/ha) 

50% (1 in 2) 5.0 6 6 

3.3% (1 in 30)  11.7 13 15 

1% (1 in 100) 15.7 17 20 

 
 

3.4 Conclusions for Gatwick Airport Second Runway Study Area 

Water Quality  
 
Within the Gatwick Airport 2R study area there are both watercourses and a 
groundwater body that are classified as being WFD water bodies.  This includes 
seven watercourses, two of which are classified as Heavily Modified.  Two of the 
watercourses are currently at Moderate Potential and are not expected to improve in 
ecological status by 2015; three are classified as achieving either Bad or Poor 
Ecological Status and none of these are anticipated to improve by 2015 
(Environment Agency, 2009b).  There is only one groundwater body within the study 
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area, the Copthorne Tunbridge Wells Sands (GB40602G602400), currently 
classified as having good quantitative and chemical quality.   
 
The predicted 62% increase in passengers per annum up to 2050 at Gatwick, along 
with an increase in population in the vicinity of the airport, through increased water 
demand and discharge is likely to put increasing pressure on the surrounding water 
environment.  This pressure could affect the biological, physico-chemical and 
hydromorphological elements assessed under the WFD, which could prevent these 
water bodies from achieving Good Ecological Status by 2027. 
 
Measures currently in place to prevent deterioration to the water bodies’ status 
within the study areas are detailed in the relevant RBMP and CAMS.  Gatwick 
Airport has set out targets to work towards improving the status of specific water 
bodies; water companies have also detailed potential improvements to facilities such 
as sewage treatment works. It is acknowledged by the Environment Agency that 
targets set by the WFD may be challenging, especially taking into account 
increasing pressures posed by environmental changes relating to climate change 
and population growth. 
 
Having reviewed the baseline conditions of the water bodies and analysed the 
predicted changes in climate and population growth, it is evident that water bodies 
within the Gatwick Airport 2R study area are likely to be put under considerable 
pressure within the next century.  It is unknown whether current facilities (i.e. 
WwTWs, STWs, balancing/attenuation ponds, pollution lagoons) at Gatwick Airport 
(and the surrounding vicinity) will be able to cope with this increased pressure in the 
future.  It is evident however, that the relevant parties are aware of the issue and are 
improving and developing new strategies as necessary.  
 
Water Quantity 
 
Passenger numbers and average water consumption per passenger have been 
used to assess the water demand at Gatwick Airport. An assessment of readily 
available data from Gatwick Airport Limited and the Airports Commission relating to 
projected passenger number increases, proposed water efficiency measures and 
climate change were used to estimate the baseline water demand at 2025 and 
beyond to 2085.  The estimated increases in demand are summarised below. 
 

Additional Demand at 2025 
(Mm³/year) 

Additional Demand at 2085 
(Mm³/year) 

0.13 0.28 

 
Given the current water resource planning process and also the 2014 Water Act 
providing a basis for reforming abstraction controls and improving protection of 
water resources, it is likely that the increased demand will need to be spread 
regionally rather than increasing pressure on local resources beyond sustainable 
levels. 
 
Flood Risk  
 
Gatwick Airport is located within the Mole River Catchment in the Thames River 
Basin District. Environment Agency fluvial flood zone mapping shows significant 
areas of the current airport and the area of the proposed development lie within 
Flood Zones 2 and 3.  Areas downstream and upstream of Gatwick Airport are also 
seen to be at risk of flooding and hence, further development at Gatwick Airport has 
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the potential to influence flood risk upstream and downstream. There are known to 
be flood defences in place to reduce the flood risk to Gatwick Airport. A number of 
significant historic flood events are recorded in the Gatwick Airport area in 1968, 
2000 and most recently the 23rd-25th December 2013 event which flooded the North 
Terminal and caused significant disruption at the airport.  
 
Flooding from the River Mole and the Gatwick Stream are known problems in the 
area. In order to mitigate this flood risk, two flood risk alleviation schemes are being 
implemented – the Upper Mole Flood Alleviation Scheme being delivered by 
Environment Agency is anticipated to provide protection up to a 2% (1 in 50) AEP 
flood event. The Gatwick Stream Flood Alleviation Scheme, being delivered by 
Gatwick Airport Limited, is designed to provide protection up to a 1% (1 in 100) AEP 
flood event. Whilst implementation of the Gatwick Stream scheme is likely with 
protection up to the 1% (1 in 100) AEP event this cannot necessarily be assumed for 
the Upper Mole scheme and the airport may continue to be vulnerable to flooding on 
the River Mole. This situation should represent the baseline in 2025. 
 
The Risk of Flooding from Surface Water mapping prepared by the Environment 
Agency shows significant areas of Gatwick Airport at medium risk of flooding, with 
isolated locations at high risk of flooding. The 23rd – 25th December 2013 event, 
which flooded the North Terminal, is considered to be mainly from surface water 
flooding and fluvial flooding from the Gatwick Stream. 
 
Greenfield runoff rates from Gatwick airport have been estimated for the 50% (1 in 
2) AEP peak flow between 4.7 and 5.3 litres/second/hectare depending on the 
methodology applied. It is considered that a value of 5 litres/second/hectare would 
be acceptable. 
 
Based on the available information, it is considered that groundwater flood risk is not 
a significant concern at Gatwick Airport. 
 
The Environment Agency Risk of Flooding from Reservoirs mapping shows that 
Gatwick Airport could be affected by the failure of either of two reservoirs, namely, 
the Ifield Mill Pond (located to the south-western area of the airport) and the Gatwick 
Airport Long Term Storage Lagoon. Such an event is unlikely since rigorous 
inspection and maintenance procedures are required by current reservoirs 
legislation. However this risk still needs to be considered. 
 
Consideration of how flood risk may change over the period 2025 through to 2085 in 
the absence of a major development indicates that peak river flows could increase 
by 10% up to 2025 and by 25% up to 2085 and rainfall by 5% and 20% respectively.  
There is however uncertainty associated with these climate change predictions and 
the sensitivity of critical infrastructure to higher changes in rainfall intensity should 
also be considered. 
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4 Heathrow Airport Northwest Runway  

For the Heathrow Airport North West Runway (NWR) study area, this section 
covers:  

• Water Quality - baseline conditions with regard to the Water Framework 
Directive, and factors influencing the Water Framework Directive status 
in 2026 as well as any potential climate change impacts. 

• Water Quantity - water supplies and the baseline water demand at 
Heathrow Airport in 2012/3, 2026 and 2086 based on current growth 
forecasts. 

• Flood Risk - current and future flood risk to the airport area for fluvial 
flooding; surface water flooding; groundwater flooding; and reservoir 
flood risk. Also the impact on flooding elsewhere as well as factors 
which influence flood risk at the airport up to 2026. Climate change is 
considered up to 2086. 

 

4.1 Water Quality 

This section details the baseline WFD conditions including the biological, physico-
chemical and hydromorphological elements, for the Heathrow Airport NWR study 
area. 
 
4.1.1 Baseline WFD Conditions 

The Heathrow Airport NWR study area is located within the Thames RBD shown in 
Figure 4.1.  The details for each water body in the Thames RBD including the 
ecological status and breakdown of each element (biological, physico-chemical and 
hydromorphological) is provided in the Thames RBMP (Environment Agency, 
2009a).  The Thames RBMP covers an area of 16,133km2 from the source in 
Gloucestershire to the Thames estuary including all tributaries.  The RBMP also 
provides a list of the specific pressures within the RBD, as well as a list of potential 
actions that would potentially minimise the impacts of the pressures and enable the 
water bodies to achieve Good status. 
 
The Heathrow Airport Limited Study Area lies within the Colne, London 
(Maidenhead to Sunbury) and London Management Catchment (Figure 4.2).  The 
Study Area comprises London Clay Formation bedrock and superficial deposits 
dominated largely by alluvium10 and sand/gravel (BGS, 2014). 
 
 

  

                                                
 

10
 Alluvium – Unconsolidated sediments deposited by rivers 
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Figure 4.1 - Thames River Basin Management District 

 
 
 

 

Figure 4.2 - London, London (Maidenhead to Sunbury) and Colne Management 
Catchments and Heathrow Airport NWR Study Area 

 

Table 4.1 shows the current and predicted ecological status of the water bodies 
within the Heathrow Airport NWR study area; this includes eight watercourses, five 
lakes/reservoirs and one groundwater body (Environment Agency, 2009b).  The 
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majority of the water bodies are classified as Artificial/Heavily Modified Water Bodies 
(A/HMWB) and are not expected to improve in ecological status by 2015.  Figure 4.3 
displays the location and status of these water bodies. 
 
All of the lake water bodies within the study area are detailed as being artificial and 
deep with high alkalinity.  All of the lake water bodies are reservoirs which are 
sources of water supply for London.  Three of the lakes are classified as having 
Poor overall status and two have Moderate status (Environment Agency, 2009b).  
 
The only groundwater body in the Study Area is the Lower Thames Gravels which 
currently is assessed to be achieving Good Ecological Status.  Details of this water 
body are shown in Table 4.2. 
 

Figure 4.3 - Location and current status of WFD water bodies within the 
Heathrow Airport NWR Study Area 
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Table 4.1 - Current and predicted status of water bodies within the 
Heathrow Study Area (this encompasses the Heathrow NWR proposed 
development)11 (Environment Agency, 2009b)  

Water 
body ID 

Water body 
Name 

Hydromorph- 
ological 
Status 

Current 
Overall 

Ecological 
Quality 

Current 
Chemical 
Quality 

2015 
Predicted 
Ecological 

Quality 

2015 
Predicted 
Chemical 
Quality 

Rivers 

GB10603
9023010 

Colne Brook 
(from confluence 
with Alderbourne 
to confluence with 
Horton Brook) 

Heavily 
Modified 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment 

GB10603
9023090 

Colne and GUC 
(from confluence 
with Chess to 
Ash) 

Heavily 
Modified 

Moderate 
Potential 

Fail 
Moderate 
Potential 

Fail 

GB10603
9023480 

Ash & Stanwell 
brook 

Heavily 
Modified 

Moderate 
Potential 

Good 
Moderate 
Potential 

Good 

GB10603
9023450 

Port Lane Brook 
Heavily 
Modified 

Moderate 
Potential 

Good 
Moderate 
Potential 

Good 

GB80610
0108 

Designated as 
‘Unknown’ 

Artificial 
Good 
Potential 

Does Not 
Require 
Assessment* 

Good 
Potential 

Does Not 
Require 
Assessment* 

GB80610
0097 

Designated as 
‘From King 
George's 
Reservoir’  

Artificial 
Good 
Potential 

Does Not 
Require 
Assessment* 

Good 
Potential 

Does Not 
Require 
Assessment* 

GB10603
9023030 

Crane (including 
part of the 
Yeading Brook) 

Heavily 
Modified 

Poor 
Potential 

Good 
Poor 
Potential 

Good 

GB10603
9023040 

Horton Brook 

Not Designated 
as an Artificial 
or Heavily 
Modified Water 
Body 

Moderate 
Status 

Does Not 
Require 
Assessment* 

Moderate 
Status 

Does Not 
Require 
Assessment* 

Lakes 

GB30642
417 

Wraysbury 
Reservoir 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
334 

The Queen 
Mother Reservoir 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
525 

Staines 
Reservoirs 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
488 

King George VI 
Reservoir 

Artificial 
Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

GB30642
490 

Staines 
Reservoirs 

Artificial 
Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

* A water body is labelled as having a chemical status that "does not require assessment" if the priority 
substances and other specific pollutants are not discharged into this water body in significant quantities. 

 

                                                
 

11
  Note: All water bodies within the Heathrow Airport Limited Study Area have been detailed in the tables, however 

depending on the nature and extent of the proposed development, some may not be impacted by the scheme. 
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Table 4.2 - Current and predicted status of groundwater bodies within the 
Heathrow Study Area (Environment Agency, 2009b) 

Water 
body ID 

Water body 
Name 

Current 
Quantitative 

Quality 

Current 
Chemical 
Quality 

Upward 
Chemical 

Trend 

2015 
Predicted 

Quantitative 
Quality  

2015 
Predicted 
Chemical 
Quality 

GB40603
G000300 

Lower Thames 
Gravels 

Good Poor No Good Poor 

 
(a) Biological Elements  

Only the lakes and rivers/watercourses are assessed for the biological elements 
which include fish, invertebrates, phytoplankton and macrophytes; it should be 
noted that not all water bodies have each element assessed.  Groundwater 
bodies are not assessed specifically for biological elements. 
 
Rivers / Watercourses 
Three out of the four water bodies were assessed to have a Moderate or higher 
status for fish, and five out of six were classified as Moderate status or higher for 
invertebrates.  
 
Current mitigation measures that are considered as ‘In Place’ within the study 
area to improve the biological elements include: 
 

• Placing structures or other mechanisms to enable fish to access waters 
upstream and downstream of impounding works; 

• Preserving and where possible enhancing ecological value of marginal 
aquatic habitat, banks and riparian zone; and, 

• Preserving and, where possible, restoring historic aquatic habitats. 
 
Lakes 
Only two of the lake water bodies have been assessed for Chironom 
invertebrates, both of which are achieving Poor status.  The composition of 
Chironmid species or groups of species can be a parameter that is indicative of 
the nutrient enrichment in lakes.  All of the lake water bodies in the study area 
(five in total) have been assessed for phytoplankton, of which one is achieving 
High, two are Good, one is Moderate and one is Poor.  There are no mitigation 
measures detailed for the lake water bodies. 
 
(b) Physico-Chemical Elements 

Within the Heathrow Airport NWR study area, a number of the water bodies do 
not require assessment for physico-chemical elements due to the priority 
substances and other specific pollutants not being discharged in significant 
quantities to the water body (Table 4.1).  From those water bodies that have been 
assessed, three water bodies are currently assessed to be achieving Good 
chemical status, with one water body Failing. 
 
Annex B of the RBMP details specific mitigation measures for each of the 
A/HMWB, whilst Annex C provides generic actions at a catchment level 
(Environment Agency, 2009b, 2009c).  In the Heathrow Airport NWR study area 
the following actions are currently detailed as being ‘In Place’ to improve the 
physico-chemical elements within the study area: 
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• Sediment Management; 

• Raising awareness and providing information boards about boat wash 
and sources of fine sediment; and, 

• Preparing dredging and disposal strategies. 
 
The following are the mitigation measures currently identified as ‘Not In Place’ in 
the water bodies, meaning they are yet to be implemented but are required to 
enable the water bodies within the study area to attain Good Ecological 
Potential/Status: 
 

• Educating landowners on sensitive management practices in urban areas; 
and, 

• Development and revision of sediment management strategies. 
 
(c) Hydromorphological Elements 

Within the Heathrow Airport NWR study area, all but one of the water bodies 
(Horton Brook - GB106039023040) are designated as Heavily Modified or 
Artificial.  Four out of the six assessed water bodies are classified as ‘Supporting 
Good’ quantity and dynamics of flow while the other two ‘Do Not Support Good’. 
Only one water body was assessed for morphology which was classified as 
‘Supporting Good’ (Horton Brook - GB106039023040). 
 
Mitigation measures currently detailed as being ‘In Place’ on the water bodies to 
improve the hydromorphological elements within the study area include: 
 

• Creating earth bank flood bunds to replace floodwalls; 

• Bank reprofiling and rehabilitation; and, 

• Setting bank embankments. 
 
There are a number of other mitigation measures that have been identified to 
potentially improve the hydromorphological elements but are yet to be put in 
place. These include the following: 
 

• Re-opening existing culverts; 

• Altering the channel bed within culverts; 

• Removing obsolete structures; 

• Improving floodplain connectivity; and, 

• Removing hard bank reinforcement/revetment, or replacing with soft 
engineering solutions. 

 
4.1.2 Factors Influencing WFD Water Body Status in 2026 

This section details the current pressures on water bodies within both the 
Heathrow Airport NWR study area and the factors that might influence the ability 
for the water bodies to meet their objective status by 2026.  The section also 
takes into account planned airport infrastructure improvements and associated 
developments within the study area. 
 
(a) Water Pollution 

Operational activities at an airport that could lead to the pollution of the water 
environment include (but are not limited to): 
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• Fuel and oil storage and supply including aviation fuel and lubricants, 
heating oil, stand-by generator fuel and vehicle fuel; 

• Releases of fuel and oil from aircraft and airport vehicles; 

• Aircraft washing, including cleaning chemicals and effluent containing 
cadmium; 

• Wash down of aircraft stands; 

• De-icing of aircraft, runways and taxiways; 

• Chemical storage, supply and use including herbicides and pesticides; 

• Fire control water effluent – containing foam chemicals and hydrocarbons; 

• Aircraft maintenance including storage and use of oils, lubricants and 
solvents; 

• Run-off from car parks; and 

• Construction activities. 
 
The likelihood of potential contaminants impacting the water environment is 
dependent upon a number of factors including the nature, purpose and use of the 
potential contaminant as well as control mechanisms and procedures designed to 
prevent their release.  For example, herbicides and pesticides will be able to 
enter the ground and freely migrate to groundwater and surface water.  However, 
other potential contaminants will only be released in the event of accidents or 
incidents.  Containment, interception and attenuation structures should be in 
place to prevent migration to the water environment if contaminants were 
released from the primary means of storage. 
 
The airport drainage system will have a significant influence on whether or not a 
contaminant that has been released by accident, or discharged in a controlled 
manner via consented discharge points, will reach a surface watercourse or 
soakaway (and ultimately groundwater).  The site drainage system can provide a 
rapid pathway for contaminants to travel to surface watercourses although the 
system should have sufficient engineering controls in place to intercept and 
attenuate contaminants.  However, under high flow conditions by-pass of these 
controls may be possible, thus contaminants could impact the water environment 
under such conditions.  Additionally, interceptors will not prevent the discharge of 
contaminants migrating within the ‘dissolved’ phase.  They only prevent 
discharge of ‘free’ phase contaminants e.g. hydrocarbons such as oil or fuel. 
 
The increase in storage and usage of potential contaminants does not, in itself, 
increase the risk of contamination; a greater impact could result simply through 
poor storage of a small quantity of contaminant.  However, within the context of a 
given set of contaminant management measures, an increase in usage and 
storage would lead to an increased likelihood of contamination.  Additional 
containment measures and management procedures would be required to 
mitigate this. 
 
An increase in airport operations means an increase in cleaning and 
maintenance operations for both aircraft and the airport infrastructure.  An 
increase in these operations will potentially increase the contaminant loading at 
discharge points and treatment facilities without a change in practices. 
 
(b) Water Framework Directive Aims 

The overarching aim of the WFD is to achieve at least Good Ecological 
Status/Potential in all water bodies by 2027.  However, it is acknowledged in 
River Basin Management Plans that this is an ambitious and significant 
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challenge.  According to the Thames RBMP the greatest pressure on the Colne 
and London (Maidenhead to Sunbury) Management Catchments, potentially 
preventing water bodies from achieving Good Status, is over abstraction and 
pollution (both agricultural and urban) (Environment Agency, 2009a).   
 
CAMS (created by the Environment Agency) aim to contribute to achieving 
environmental objectives under the WFD by: 
 

• Identifying water bodies that fail to support good ecological status due to 
low flow conditions; 

• Preventing deterioration of water body status due to new abstraction 
points; and, 

• Providing information and results to inform River Basin Management 
Plans.  

 
The Colne CAMS currently states that abstractions should be managed to protect 
the environment and that no ecological deterioration will be allowed due to the 
outtake of water from within the catchment.  However, the CAMS also states that 
by taking the latest population growth predictions alongside climate change, it is 
likely that the pressure on water resources will increase in the near future. 
 
The Colne CAMS classification for the Water Resource Management Unit 2 
(Lower Colne surface water) in 2007 was ‘Over-abstracted’ with target statuses in 
2012 and 2018 being ‘(Less) Over-abstracted’ (Environment Agency, 2007a).  
Low flows associated with over abstraction within riverine water bodies have the 
potential to significantly alter water quality and aquatic ecosystem dynamics 
(WWF and Natural England, 2010).  This could prevent river water bodies from 
attaining their target statuses.   
 
In some catchments, the amount of water being taken from the river or aquifer 
exceeds the amount of recharge from rainfall or other sources.  This can cause 
damage to the environment and river system.  The Environment Agency has 
identified the need for sustainability reductions in some catchments to restore 
abstraction levels to a level where there is enough water for both people and the 
natural environment. 
 
Affinity Water is responsible for supplying water to households and businesses 
within much of the study area around Heathrow. Thames Water also supply water 
and have water storage reservoirs in the study area. To ensure compliance with 
the WFD and maintain the status of wetland dependant ecological designations, 
the Environment Agency has required Water Companies to implement 
‘sustainability reductions’ at specific locations.  These include planning for 
sustainability reductions in their 2015- 2040 water resource management plans.  
The water resource management plans were also required to take account of 
WFD assessments of their water resource abstraction proposals and to 
demonstrate no conflict with water body status and objectives. Where uncertainty 
over WFD effects was identified, commitments for further investigation and 
monitoring have been required.    
 
By 2026, it is predicted that there will be an increase in waste water treatment 
requirements from Heathrow, due to a forecast increase in passenger numbers 
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from 72.3mppa12 in 2013 to 81.44mppa, representing an increase of 13% (AC, 
2014).  As a result of the increase in the predicted passenger numbers, it is likely 
that there would be a similar percentage increase in waste water discharge to the 
receiving wastewater treatment works (WwTWs) including Mogden STW 
(Heathrow Airport, 2010).  Heathrow aspirations are to reduce water consumption 
per passenger by 2020, with the airport already achieving a 3% reduction in 
water consumption per passenger from 0.032m3 in 2012 to 0.031m3 in 2013 
(Heathrow Airport, 2014).  Although this would help reduce flows to the WwTWs 
and STWs, it is possible that there may not be sufficient capacity at the existing 
facilities to deal with a significant increase in passengers.  This could also be 
exacerbated by the forecasted population growth in the study area (Green, 2013).  
 
Mogden WwTW has been upgraded to allow for a 6% population increase until 
2014; however, upgrades by third parties (i.e. Thames Water) are envisaged to 
be required before 2026.  If these upgrades are undertaken, it is likely that these 
will be in line with environmental requirements and that the WFD objectives and 
the EU Urban Wastewater Treatment Directive requirements would be met.  As a 
result, there should not be any deterioration in the water quality of the water 
bodies. 
 
Thames Water is also planning a major programme of improvements at Mogden 
STW.  It plans to increase the capacity of the site to meet new treatment 
standards, allowing for future population growth and reduce the quantity of 
discharges of untreated storm sewage to the tidal River Thames.  Plans are also 
in place to make improvements that will ensure sewage treatment meets the 
needs of the river environment (Thames Water, 2010). 
 
Proposed developments at Heathrow Airport include building a new hotel close to 
Terminal 4 and improvements to both existing runways to accommodate the 
A380 and B787 Aircraft (Salan, 2014).  As a result of these proposed 
developments, there is likely to be an increase in the amount of impermeable 
surface, which would generate more surface water runoff into receiving 
watercourses, if left unmitigated, and an increase in contaminant loading.  
However, in accordance with flood risk assessment requirements any potential 
increase in surface water runoff rates should be attenuated through appropriate 
measures such that there is no increase in peak runoff rate to the receiving 
watercourse. 
 
Heathrow currently operates at maximum Air Traffic Movement (ATM) capacity 
and will remain at capacity to 2026. However, as the fleet mix will change with 
larger aircraft being used, this could lead to larger volumes of de-icer being 
required per aircraft. There is therefore potential for some increase in the storage 
and use of potential contaminants at the airport.  Although this could lead to 
increased risk of pollution there is potential to address this risk through 
improvements to environmental management procedures and treatment facilities.  
As noted above, it is not the increase in use per se that leads to an increase in 
the risk of contamination; it is the containment measures and management 
procedures employed. 
 
 

                                                
 

12
 Million passengers per annum 
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4.1.3 Impacts of Climate Change on WFD Objectives  

The Thames River Basin Management Plan states that “over the period to 2027, 
the pressures on the environment will change, particularly because of climate 
change. It is not known how the water environment will respond to this” 
(Environment Agency, 2009a). 
In addition, the Met Office states that population growth in the UK is likely to be 
the main cause of stress on the water environment within the 21st century. 
Changes to temperature and weather patterns due to climate change will 
contribute to strains on water resources available for the growing population, 
particularly in the southeast of England (Affinity Water, 2013). 
 
Climate change is likely to result in increasing temperatures and a change in 
rainfall patterns across the UK (CEH, 2011).  This is likely to alter the flow regime 
in catchments and modify patterns of groundwater recharge, both of which could 
affect the availability of water and the existing dynamics of these water bodies.  
The FFGWL project (available on the CEH website (CEH, 2011)) provides an 
assessment of climate change on river flows and groundwater levels across the 
UK, using the latest projections from UK Climate Projections 09 (UKCP09).  This 
confirms that mean annual flow in rivers could reduce as much as 40% in the 
south and east of England by 2098.  There is also the potential for substantial 
reductions in annual runoff with increased seasonality.  
 
This predicted reduction in flow would not only impact water resources available 
for human consumption and use, but would also have a potential negative impact 
on biological, physico-chemical and hydromorphological elements of river 
systems.  Examples of these potential impacts could include sedimentation and 
alteration of erosional processes.  This is also likely to have a knock on effect on 
groundwater recharge rates and the water quantity and quality available in 
aquifers. 
 
Given uncertainty and changeability of projected climate scenarios and 
associated impacts on the water environment, any adaptation actions or 
mitigation measures should be resilient to a range of plausible climate change 
scenarios, rather than led by a single scenario (WWF and Natural England, 
2010). 
 

4.2 Water Quantity 

Heathrow Airport lies within the Thames Corridor CAMS area, Maidenhead to 
Sunbury unit (Environment Agency, 2007b).  The CAMS resource assessment 
indicates that there is no water available for abstraction at low flows throughout 
the Thames Corridor CAMS area. Initial resource assessments indicate that 
water is available for abstraction for less than 30% of the time, assuming typical 
conditions. However, due to the heavily-managed nature of the River Thames, its 
importance to the area, and current abstraction activity in the lower reaches, a 
bespoke licensing strategy has been adopted by the Environment Agency which 
utilises a HoF13 at the 50th percentile (flow exceeded 50% of the time) at Kingston 
and a multi-tier HoF for various licence types.  
                                                

 
13

  Hands off Flows (HoF) are applied to surface water abstractions to ensure sufficient water remains in a 

river. In this instance it is a flow threshold at which abstraction must cease which is on average going to 
occur 50% of the time. The multi-tiered HoFs will have different flow thresholds applied to them. 
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Affinity Water provides potable water to Heathrow Airport and the surrounding 
area with Thames Water providing sewerage services. Affinity Water’s WRMP 
(Affinity Water, 2014) indicates that Heathrow Airport is located within Affinity 
Water’s Central region within Water Resource Zone 4 (Figure 4.4).  The Affinity 
Water Central region serves a population of 3.2 million and obtains 60% of its 
water supply from groundwater sources (chalk and gravel aquifers) with the 
remaining 40% of water supply from surface water sources and imports from 
neighbouring water companies.  The surface water sources are all located on the 
River Thames and have no river flow constraints HoF.   There is no readily 
available information on the source of water supplied by Affinity Water, it is 
therefore assumed to be sources from the same general proportion of 
groundwater and surface water sources as reported for the company’s supply 
area. 
 

Figure 4.4 - Affinity Water Supply Regions and Water Resource Zones 

 
 
The Affinity Water WRMP states that non-household consumption is expected to 
remain unchanged over the 25 year planning period to 2029/30 as a 
consequence of efficiency measures balancing out the predicted increase in 
economic activity. However, within the same period, the population within WRZ4 
is expected to increase by 18% but with an overall reduction in demand of 7% per 
capita consumption (pcc) resulting from the implementation of water saving 
measures. 
 
Affinity Water assessed three scenarios over the 25 year duration of the plan (to 
2039/40); Normal Year Annual Average, Dry Year Annual Average and Dry Year 
Critical Period (peak demand).  The outcome of their assessment was a supply / 
demand deficit in five of their eight WRZs at the beginning of the planning period 
(2012/13) and in seven zones by 2039/40. Lost resources (due to sustainability 
reductions) will be accommodated by managing the demand for water, 
developing new resources and additional bulk transfers from neighbouring water 
companies. From 2015 to 2020, the Affinity Preferred Plan is expecting to derive 
an additional 72Ml/d from these measures. Affinity Water assessed the impact of 
climate change on their preferred options and concluded that the sources would 
either be unaffected (bulk transfers, effluent reuse, desalination) or that the 
impact could be engineered out (groundwater and surface water sources). 
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4.2.1 Heathrow Airport Supply 

Potable mains water, supplied by Affinity Water, is the largest source of water at 
Heathrow Airport. In addition water is also sourced from on-site boreholes and a 
limited contribution from rainwater harvesting schemes (Table 4.3). 
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Table 4.3 - Water supply for Heathrow 

 Consumption (Mm
3
)* 

Source 2009 2010 2011 2012 2013 

Potable Mains Water 
2.1 

(86.4%) 

1.9 

(84.5 %) 

1.9 

(86.2%) 

1.8 

(81.8%) 

1.9 

(82.6%) 

Local Groundwater 
0.3  

(12.3%) 

0.3  

(14.1%) 

0.3  

(13.6%) 

0.4  

(18.2%) 

0.4 

(17.4%) 

Harvested Rainwater** 
0.03  

(1.2 %) 

0.03  

(1.4 %) 

0.004  

(0.2%) 

0  

(0%) 

0 

(0%) 

Total Water 2.4 2.1 2.2 2.2 2.3 

* Source: Heathrow Airport Limited (2013)  

** Terminal 5 rainwater harvesting was not operational during 2012/13 as upgrades to the water treatment 
system are required to improve the quality for grey water before use within the terminal. 

 
The on-site boreholes abstract from the Taplow gravels for process water and 
from the chalk aquifer for evaporative cooling, toilet flushing and irrigation. 
 
4.2.2 Heathrow Airport Demand 

Demand for water at Heathrow comes not only from drinking water but also from 
cooling systems, cleaning, sanitation and irrigation. In the absence of detailed 
breakdowns of water use per category, total use has been related to passenger 
numbers.  
 
Table 4.4 - Annual Water Consumption for Heathrow Airport 

Year 2009 2010 2011 2012 2013 

Water Consumption (000’s m
3
) * N/A 2.2 2.2 2.1 2.3 

Total number of Passengers (M)* 65.9 65.7 69.4 69.9 72.3 

Consumption per passenger 

(m³/Pax) 
N/A 0.034 0.032 0.031 0.032 

Sources: *Heathrow Airport Limited (2013)  

 
4.2.3 Estimating water demand at Heathrow in 2026 

Heathrow Airport Limited states in their sustainability report (Heathrow Airport 
Limited, 2013) that they aim to reduce passenger water consumption by 2020, 
but do not specify by how much. Given that consumption has remained constant 
since 2011, this rate will be used as a worst case for assessing the 2026 
baseline. 
 
Passenger forecasts at Heathrow Airport Limited in 2026 have been estimated by 
the Airports Commission (AC, 2014) and are presented in Table 4.5.   
 
Table 4.5 - Passenger forecasts for Heathrow  

 2026 2030 2040 2050 

Passenger forecasts 

(mppa)  
81.4 84.9 88.6 93.5 

Source: Airports Commission ( 2014) 



 

Chapter 4  
AIRPORTS COMMISSION  
WATER & FLOOD RISK 

BASELINE  Heathrow Airport Northwest Runway  

 

49 
 

 
To obtain an estimate of water demand for Heathrow Airport Limited in the year 
2026, the forecasted passenger numbers for 2026 can be multiplied by the 
estimated consumption per passenger: 
 
 
 
 
 
 
 
 
At the current rate of consumption this would require an additional 0.3Mm3 by 
2026.  
 
The recent construction of Terminal 5 (T5) and redevelopment of T2 have 
allowed for more water efficient technology to be incorporated into their design; 
for example the rainwater harvesting at T5. Terminal 3 has recently been retro-
fitted with water efficient devices in the toilets which have demonstrated a 
significant saving in water use. The planned redevelopment of Terminal 1 will 
allow for more efficiency measures to be incorporated, potentially reducing per 
passenger consumption, but the forecasted increase in passenger numbers is 
likely to increase overall demand for water at Heathrow Airport. Should further 
water efficiency measures be employed, as stated by Heathrow Airport Limited 
through their Operational Water Use Reduction Plan, it is possible this figure of 
water consumption could be reduced.  
 
However, there is still uncertainty in the forecast base line for 2026, related to: 
 

• Passenger numbers and airport capacity; 

• Staff numbers; and 

• Implementation of water efficiency measures covering both passenger 
use and operational requirements such as de-icing. 

 
4.2.4 Climate Change Impact on Water Quantity to 2086 at Heathrow 

In general, greater warming is expected in the south east than in the rest of the 
UK and with more warming in the summer and autumn than in the winter and 
spring. Winters are expected to become wetter and summers drier by between 
11% and 27% by 2080s but there is considerable uncertainty over these 
estimates. Climate change is anticipated to effect both surface and groundwater 
sources. 
 
(a) Impact of climate change in supply at Heathrow Airport 

Following the vulnerability scoring matrix given in the Water Resources Plan 
Guidance (WRPG), Affinity Water considers their Central Zone is at ‘low 
vulnerability’ to climate change. Therefore Affinity Water has not extended their 
projections for the Central region beyond 2040. 
 
As part of the WRMP, groundwater modelling undertaken in Affinity’s Central 
region, using mid-range climate change values (from UKCP09), resulted in a 
reduction in output at 19 sources.  Affinity has not made any provision for climate 
change on surface water abstractions from the River Thames; they explain that 

Annual forecasted passenger number x water consumption per passenger = 
total water consumption per year 

 
81,400,000 x 0.032 = 2.6 million m3 
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Thames Water is responsible for maintaining minimum flows in the river and that 
their abstraction licences do not include any flow or other constraints. 
For all Affinity water resource zones, the 50th percentile (mean) estimate of 
climate change impacts has been used for deployable output (DO) assessment 
and the range from the worst (2.2%) case to a best case (0.7%), with a medium 
value of 1.3%, has been used in the headroom analysis to evaluate the 
uncertainty.  
 
There is no evidence to suggest that the impact of climate change on 
groundwater abstractions within Heathrow Airport has been evaluated.  It is likely 
that the reduction in output observed at Affinity’s groundwater resources will also 
be observed at Heathrow. Any loss of supply from groundwater would have to be 
replaced with additional potable mains supply, or from reduced on-site demands 
through greater water efficiency measures. 
 
(b) Impact of climate change in demand at Heathrow Airport 

The WRMP has assumed no increase in non-household demand to 2039/40. It 
has been assumed here that the medium rate of 1.3% increase in demand will 
apply to 2086 given the future uncertainty surrounding climate change impacts.  
 
Table 4.6 - Estimates of climate change impacts on water demand 

 2013 2026 2030 2040 2050 2086 

Passenger forecasts 

year (mppa)* 
72.3 81.4 84.9 88.6 93.5 93.5 

Estimated water 

consumption (m³ppa) 

without climate 

change** 

0.0320 0.0320 0.0320 0.0320 0.0320 0.0320 

Estimated water 

consumption (m³ppa) 

with climate change 

0.0320 0.0320 0.0320 0.0320 0.0324 0.0324 

Annual Demand 

without climate change 

(Mm
3
) 

2.31 2.61 2.72 2.84 2.99 2.99 

Annual Demand with 

climate change (Mm
3
) 

2.31 2.61 2.72 2.84 3.03 3.03 

Source: *Airports Commission (2014) 

** Heathrow Airport (2014) 

 
Thus, Heathrow Airport Limited need to source an additional 0.30 Mm³/year 
(13%) by 2026 and 0.72 Mm³/year (31%) by 2086, through increasing supply 
from Affinity Water, the use of on-site sources such as boreholes and rainwater 
harvesting. 
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4.3 Flood Risk 

4.3.1 Current Flood Risk  

(a) Fluvial flood risk 

Environment Agency Flood Map for Planning (Rivers and Sea) for the Heathrow 
Airport site (available to view directly from the Environment Agency website) 
indicates that the vast majority of the airport lies within Flood Zone 1 (see 
Glossary - land having a less than a 0.1% (1 in 1,000) annual exceedance 
probability (AEP) of river flooding).  Areas on the eastern boundary of the site are 
in Flood Zone 2 which indicates that an area is at risk of flooding between the 1% 
(1 in 100) and 0.1% (1 in 1000) AEP events.  There are no areas of Flood Zone 
3, defined as having a high probability of flooding, more frequent than the 1% (1 
in 100) AEP flood event.  Immediately to the west of the airport (outside of the 
current airport boundary but within the scheme boundary) there are other areas 
of Flood Zone 2 and 3 (River Colne, Colne Brook and Wraysbury River).  
 
The Flood Zones are derived from flood extents determined by ignoring the 
presence of any flood defences.  The flood outline in Figure 4.5 indicates the 
current airport site is potentially vulnerable from flooding from the River Crane 
which flows along the eastern boundary of Heathrow airport. The area of the 
proposed scheme footprint extending to the north-west of the current airport site 
would be vulnerable to flooding from the River Colne, Colne Brook and 
Wraysbury River. 
 
Figure 4.5 - Environment Agency Flood Risk for Planning (Rivers and Sea)  

 
Key to flood risk map: 

Dark blue: Flood Zone 3 - More frequent than 1% (1 in 100) annual probability event for 
fluvial flooding 

Light blue: Flood Zone 2 – Between 1% and 0.1% (1 in 100 and 1 in 1,000) annual 
probability events for fluvial flooding  

No shading: Flood Zone 1 - Less frequent than 0.1% (1 in 1,000) annual probability event for 
fluvial flooding. 

Purple dotted line: Flood defences (none indicated on map)  

Reproduction from Ordnance 
Survey Map with the permission of 

the controller of Her Majesty’s 
stationary office Crown copyright 

reserved Licence No. AL100022303 

© Crown copyright. All rights reserved. 
Environment Agency, 100026380, 2013 
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Note: These maps are subject to change and are only as current as the latest data held by the 
Environment Agency. 

For the present purposes, with regard to establishing the baseline in 2026, it is 
appropriate to consider what flood hazard exists with current defences in place.  
It is assumed that any existing flood defences (local to or remote from Heathrow 
Airport) would remain in place over the period to 2026 and can therefore be 
considered within the context of the baseline assessment for fluvial flood risk.   
 
Environment Agency Risk of Flooding from Rivers and Sea mapping shows the 
flood hazard with current defences in place, as shown in Figure 4.6, although it is 
noted that there are no defences shown on this plan, and indeed the Environment 
Agency mapping explicitly indicates with regard to defences that “not all may be 
shown”.  This is important as there are various flood defences and/or structures 
on various watercourses that adjoin the current Heathrow airport site. 
 

Figure 4.6 - Environment Agency Risk of Flooding from Rivers and Sea 

 
 
A visual comparison of the two flood maps in Figures 4.5 and 4.6 indicates that 
there is minimal difference between the flood outlines on the eastern side of the 
airport for Flood Zone 2 (Figure 4.5) and the “Low” risk area (Figure 4.6), both of 
which represent the flood outlines for the 0.1% (1 in 1000) AEP event.   
 
A noticeable discrepancy between the two maps is highlighted in Figure 4.7. On 
the western side of the airport, an area of “Very Low” flood risk (less than a 0.1% 
(1 in 1000) AEP event) is evident in Figure 4.5 but not apparent in Figure 4.6 as 
well as other differences.  This difference is considered to be because of the 
fundamentally different methodologies used for the “with” and “without” defences 
modelling.  The without defences modelling (Figure 4.5) is based on detailed 
hydraulic modelling, while the “with defences” modelling (Figure 4.6) is based on 
a much coarser grid size (50m) and represents a national scale modelling 
approach which is likely to have a lower level of accuracy.    

© Crown copyright. All rights reserved. 
Environment Agency, 100026380, 2013 

Reproduction from Ordnance Survey Map with the 
permission of the controller of Her Majesty’s stationary 

office Crown copyright reserved Licence No. AL100022303 
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Figure 4.7 - Discrepancy in flood mapping on western side of Heathrow 

 
 
In addition to the very low risk of flooding from the River Colne to the current 
airport site, Figures 4.4 and 4.5 indicate parts of the Eastern Perimeter Road and 
the eastern fringe lie within the Medium to High risk flood envelope from the River 
Crane. The area of the proposed scheme footprint extending to the north-west of 
the current airport site would also be within the Medium to High risk flood 
envelope associated with the River Colne, Colne Brook and Wraysbury River. 
 
There is a long history of flooding along the River Colne to the west of Heathrow 
and the River Crane to the east of Heathrow.  The London Regional Flood Risk 
Appraisal (Greater London Authority, 2009) states that: “Heathrow Airport is 
largely free from flood risk, although some of the peripheral areas to the west of 
the airport could be affected by large floods on the River Colne system. The 
airport has large surface water attenuation areas.”  
 
However, there are no incidents of fluvial flooding at Heathrow Airport recorded in 
either the Hillingdon Strategic Flood Risk Assessment (LB Hillingdon, 2008) or 
Hillingdon Preliminary Flood Risk Assessment (LB Hillingdon, 2011).  
 
The existing fluvial flood risk to Heathrow Airport, established from the flood risk 
mapping and recent flood events, appears to be low with some risk to road 
infrastructure along the eastern boundary. The area of the extended scheme 
footprint to the north-west does however appear to have a Medium to High risk of 
fluvial flooding. 
 
(b) Surface water flood risk 

Surface water flood mapping is available from the Environment Agency through 
the Risk of Flooding from Surface Water map.  This shows surface water flood 
mapping undertaken at a national level to provide an indication of those areas 
potentially vulnerable to surface water flooding based on the 3.3% (1 in 30), 1% 
(1 in 100) and 0.1% (1 in 1000) AEP rainfall events, corresponding to High, 
Medium and Low risk areas as indicated on Figure 4.8. 
 
Figure 4.8 shows that there are numerous areas spread broadly and evenly 
across the airport (current and extended footprint) that are at Low risk of flooding, 
with isolated locations at Medium or High risk of flooding.  Whilst this mapping is 
based on a high level national approach to map surface water flood risk, the 
methodology employed is sufficiently robust to infer that surface water flood risk 
is potentially high enough to identify it as a key source of flood risk. 
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Figure 4.8 - Environment Agency Risk of Flooding from Surface Water  

  

The SWMP (LB Hillingdon, 2013) develops more detailed surface water flood 
mapping and identifies Critical Drainage Areas, one of which relates to a specific 
risk of surface water flooding on the M4 adjacent to Heathrow Airport (Critical 
Drainage Area: Group 1_024) (Figure 4.9).  This section of the M4 is considered 
critical transport infrastructure of national significance as this route is part of the 
access road to Heathrow Airport.  The hazard is predicted to range between 
moderate and significant as a result of the depth of ponding within the Critical 
Drainage Area.  
 
The SWMP also records an incident of surface water flooding at Heathrow Airport 
in July 2006, when heavy rain disrupted flights. 

  

Reproduction from Ordnance 
Survey Map with the permission of 

the controller of Her Majesty’s 
stationary office Crown copyright 

reserved Licence No. AL100022303 

© Crown copyright. All rights reserved. 
Environment Agency, 100026380, 2013 



 

Chapter 4  
AIRPORTS COMMISSION  
WATER & FLOOD RISK 

BASELINE  Heathrow Airport Northwest Runway  

 

55 
 

 

Figure 4.9 - Modelled Surface Water 
Flooding on the M4 access to 
Heathrow Airport (Source: LB 
Hillingdon Surface Water Management 
Plan, 2013) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The London Regional Flood Risk Appraisal (Greater London Authority, 2009) 
identifies ‘Heathrow Access Road’ as at risk of flooding.  The exact location or 
source of flooding is not explicitly mentioned.  However, this is likely to refer to 
surface water flooding of the M4 Heathrow access road as outlined above.  
 
There are no other recorded events of surface water flooding at Heathrow Airport, 
although several documents highlight the lack of capacity in surface water 
storage and the potential for increasing surface water storage to attenuate 
surface water runoff. 
 
The Hillingdon Strategic FRA (LB Hillingdon, 2008) documents the Environment 
Agency being aware of several drainage strategies undertaken for Heathrow 
Airport.  These strategies indicate the capacity of the storage reservoirs and 
demonstrate the occurrence of on-site surface water flooding, however, no details 
of specific events are provided.  The Environment Agency anticipate the storage 
capacity for these surface water attenuation reservoirs used for Heathrow Airport 
are approaching capacity and suggest a detailed surface water drainage 
assessment should be submitted as part of any proposed development.  
 
The Heathrow Airport Site Wide Flood Risk Assessment (Black and Veatch 2010) 
reports on modelling of surface water flood risk for the Heathrow drainage 
catchments taking into account development up to the year 2026 with the 
following key findings: 
 

• The existing surface water system generally protects the airport from any 
flooding for a 20% (1 in 5) AEP rainfall event. 

• Some areas are at risk of internal building flooding during a 2% (1 in 50) 
AEP event and more extensive areas during a 1% (in 100) AEP event 
with +20% allowance for climate change. 
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• The impact of the future development proposals on the surface water 
drainage systems was found to be insignificant overall. 

Recommendations were made for ongoing monitoring and drainage and other 
improvements at certain areas, including the balancing ponds, to resolve 
identified threats. Broadly the findings of this report are consistent with the overall 
assessment of surface water flood risk that can be drawn from other available 
reports and mapping, and other data. 
 
Whilst there are limited recorded incidents of surface water flooding at Heathrow 
Airport, the existing, albeit localised, surface water flood risk in and around 
Heathrow Airport is evident and it should therefore be considered as a key source 
of flood risk.  For the purposes of the baseline assessment, it should be assumed 
that surface water drainage systems and associated on site attenuation 
measures are at their full capacity. 
 
(c) Groundwater flood risk 

Groundwater levels in the wet winter of 2000/1 were exceptionally high and 
caused widespread groundwater flooding.  In the south of England, the rainfall in 
the preceding six months was up to 180% of the long term average.  
Groundwater levels rose similarly high in certain locations in the wet winter of 
2002/3, although groundwater flooding was not as widespread.  Further periods 
of high groundwater which have led to groundwater flooding have occurred in 
2007, 2013 and 2014. 
 
The Defra Groundwater Emergence Maps (Defra, 2007) show locations which 
may be susceptible to groundwater flooding in conditions which are hydrologically 
similar to the winter of 2000/1.  The regional maps have been calibrated based 
on observations of groundwater flooding made during this period.  The flood 
history maps show one occurrence of groundwater flooding near Heathrow 
Airport during 2002/3.  However, this flood event record is likely to under-
represent the actual occurrences of flooding due to underreporting and lack of 
consistent recording of flood events at the time. 
 
Heathrow Airport has been developed on River Terrace Gravels overlying 
London Clay.  The River Terrace Gravels in this area are classified as a 
Secondary Aquifer.  The aquifer is exploited as a water source for Heathrow 
Airport and has high porosity and high permeability. 
 
Water levels in the River Terrace Gravels aquifer are generally hydraulically 
linked to surface water features and will rise and fall with the surface water body.  
They will also recharge from rainfall.  The rate and direction of flow in the aquifer 
will be modified locally by the presence of subterranean structures (foundations 
and services), the presence of which will also reduce aquifer storage.  Whilst 
individual structures will have only a localised effect, the cumulative impact of 
numerous subterranean developments and their distribution should be a 
consideration to prevent wider scale problems arising from changes in flow paths. 
 
Groundwater levels in the River Terrace Gravels are not routinely monitored and 
their heterogeneity makes it difficult to predict groundwater levels and the location 
of areas with the potential for groundwater flooding. 
However, various groundwater studies have highlighted the potential for elevated 
groundwater levels and/or groundwater flooding in the area.  An extract from the 
Groundwater Emergence Maps (Defra, 2007) is shown in Figure 4.10 indicating 
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the potential for groundwater emergence in the area.  The red outline shown is 
the approximate location of Heathrow. 
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Figure 4.10 - Groundwater Emergence Zone around the Heathrow Area 
(Defra, 2007)  

 
 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The PFRA for Hillingdon (2011) developed similar mapping as shown in Figure 
4.11, and also shows a groundwater flooding incident (identified by the small blue 
triangle).  It is emphasised that the orange shaded area does not represent a 
groundwater flood risk outline; rather it provides an indication that most of 
Heathrow Airport is potentially vulnerable to elevated groundwater levels. 
 

Figure 4.11 - Increased Potential for Elevated Groundwater (iPEG) Mapping  
(Source: PFRA (LB Hillingdon, 2011)) 
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Additionally, the Hillingdon SFRA (2008) notes that: “Very large water bearing 
gravel deposits lie within the southern area of Hillingdon's boundary.  These can 
pose a risk of groundwater flooding, especially where property is close to main 
rivers such as the Frays River, River Colne, River Crane, River Pinn, and the 
Yeading Brook where shallow groundwater levels may be high”. 
 
Drawing together the evidence base of groundwater flooding at Heathrow Airport, 
the hydrogeological conditions and associated vulnerability to elevated 
groundwater levels, it is concluded that groundwater flood risk is a concern 
across the whole of the airport site. 
 
(d) Reservoir flood risk 

Flooding from reservoirs is considered on the basis that while a breach of a 
reservoir has a very low likelihood under normal circumstances (i.e. the reservoir 
is maintained by the reservoir owner / operator) it can have catastrophic impacts 
due to the significant flood volumes, flood depths and flow velocities that can 
result. 
 
The Environment Agency Risk of Flooding from Reservoirs mapping indicates 
areas at risk in the unlikely event of failure of any reservoir and is shown in Figure 
4.12.  The mapping shows that the south west part Heathrow Airport and the 
extended footprint area for the Heathrow Airport NWR scheme could be affected 
by the failure of one of four reservoirs located to the west and southwest of the 
existing airport.  The area shown by the red border in Figure 4.12 would 
potentially be affected in the event of a breach of any one of the following 
reservoirs, as indicated on Figure 4.12: 
 

• Wraysbury reservoir; 

• King George VI reservoir; and 

• Staines reservoirs (North and South). 
 
The depth of flooding across most of the affected area within the current and 
extended airport boundary would be between 0.3m and 2m based on additional 
Environment Agency flood mapping (not shown). 
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Figure 4.12 - Environment Agency Risk of Flooding from Reservoirs 

 

4.3.2 Factors Influencing Flood Risk by 2026 

Flood risk considerations related to Heathrow Airport cover both flood risk to the 
site, and flood risk resulting elsewhere as a result of works at the airport, or other 
external changes.  Factors that could potentially affect these issues include: 
 

• Planned works at the airport in the absence of a major airport scheme, in 
accordance with the airport master plan; 

• Flood risk mitigation measures related to airport developments and wider 
flood risk management approaches in the river catchment; 

• Climate change impacts related to river flow and rainfall intensity; and 

• Major off-airport developments14 
 
Each of these considerations is addressed below. 
 
(a) Planned Works at the Airport to 2026 

The Heathrow Q6 Strategic Options Plan (HAL, 2014) identifies various works 
anticipated to be undertaken through the Q6 regulatory period from 2014 to 2019, 
in the absence of a major scheme.  For the purposes of the baseline, it is 
assumed that the works associated with this plan would be implemented as 
indicated in the master plan, (Figure 4.13) and it is noted in the Q6 Strategic 
Options Plan that this layout is nominally a view of the airport to 2040. 

  

                                                
 

14
  New off-airport developments will in themselves require a flood risk assessment to be undertaken to ensure 

that they do not have an adverse effect on flood risk to other areas (including Gatwick Airport). Flood risk 
from the airport site is assessed in terms of flood risk elsewhere (that would include known off-site 
developments). 
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Figure 4.13 - Heathrow Airport Master plan Layout  
(Source: Heathrow Q6 Strategic Options Plan) 

 

Whilst the specific details of the developments are limited in terms of the changes 
that could potentially be impacted by flooding, or could impact on flood risk 
elsewhere, the Heathrow Q6 Full Business Plan (Public Version) indicates that 
the works through Q6 relevant to flood risk include: 
 

• Northern Runway resurfacing; 

• A380 taxiways; 

• Car Park enhancements; 

• Terminal 2 – taxiways, stands and Phase 2 of the T2 development; 

• Terminal 4 – A380 stands and works associated with Crossrail. 
 
The quantitative impact that these works (and others) would have on flood risk in 
the event that the impacts are not mitigated is uncertain.  However, it should be 
noted that much of the development is likely to involve replacement of 
impermeable surfaces with other impermeable surfaces, although this does not 
imply that additional surface water attenuation measures would not be put in 
place as part of the new works. 
 
Taking account of the planning requirements for a FRA for works in Flood Zone 1 
where the development area is greater than 1ha, some of these developments 
may require a FRA.  Explicitly within the FRA requirements is the need to ensure 
that the development would not impact on flood risk elsewhere, and that the 
development would be designed to be resilient to flooding.  For both aspects, 
designing for climate change is also an explicit requirement.  In the event that any 
proposed developments do not explicitly require a FRA for planning purposes, it 
is anticipated that mitigation measures would be an integral part of the design, 
given Heathrow Airport’s sustainability objectives with regard to flood risk. 
 
For this baseline assessment, it is therefore concluded that any works to deliver 
the Master Plan layout shown in Figure 4.13 would be designed with suitable 
mitigation measures to meet this requirement, and therefore, there would be no 
increase in flood risk elsewhere as a result of the developments.  Such measures 
would include various SuDS which would be determined in detail at design stage, 
taking account of the particular conditions at Heathrow with regard to the 
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potential for high groundwater levels which can limit the applicability of some 
SuDS measures. 
 
(b) Flood Mitigation Measures across the Catchment to 2026 

It is noted in the section above on fluvial flooding that the majority of the 
Heathrow site is located in Flood Zone 1, with only small areas of the site in 
Flood Zone 2 (towards the southeast corner of the airport). Parts of the extended 
footprint area for the Heathrow Airport Limited scheme would however be in 
Flood Zones 2 and 3.  Despite this relatively low flood risk to the site as a whole, 
the surrounding area, particularly the watercourses to the west and south of the 
site, are heavily modified and have significant flood risk measures associated 
with them.  Specifically these include the River Colne system, the Longford River, 
and the Duke of Northumberland’s River.  Works on these watercourses include 
culverted sections, diversions, flood defence structures, maintained channels, 
and some raised defences. 
 
However, at present, based on the Environment Agency’s Medium Term Plan, 
and details provided on the Environment Agency website with regard to planned 
works, there are no additional capital works identified on these watercourses or 
on the River Crane to the east of the airport, to further manage flood risk on the 
area.  However, this does not imply that there will be no further works between 
now and 2026. 
 
For the baseline assessment it is therefore assumed that the flood defence 
measures already in place along the watercourses that adjoin the Heathrow site 
will continue to be maintained and operated as at present and that in the absence 
of other information, this will be the situation in 2026. 
 
Other developments around the catchment or works proposed at Heathrow 
Airport to 2026 could potentially impact on the flood risk at Heathrow Airport and 
the extended footprint area, or could impact on flood risk elsewhere, if left 
unmitigated.  Whilst the detailed nature of any developments is not currently 
known, the flood risk related requirements for works at Heathrow Airport to 2026 
is that they should not increase flood risk elsewhere.  This assumption is based 
on either a specific FRA requirement, or in the event that a FRA is not required, 
mitigation measures would be put in place in accordance with best practice and 
Heathrow Airport’s sustainability objectives with regard to flood risk.  Depending 
on the nature of the developments such measures may include provision of 
compensatory flood storage and attenuation of surface water runoff through the 
provision of various SuDS measures. 
 
Similarly, developments in excess of 1ha outside of the airport boundary, and any 
development in Flood Zone 2 or 3, will require a FRA.  It may be assumed that 
these developments will assess the potential impact of the development on flood 
risk elsewhere, and that any increase in flood risk would be mitigated 
appropriately.  Whilst this does not cover small developments (<1ha) in Flood 
Zone 1, a baseline assumption is that such developments would also employ 
good practice with regard to not increasing flood risk elsewhere through the 
implementation of appropriate SuDS measures.  The development of a SuDS 
Approval Body (SAB) which is soon to be implemented under the Flood and 
Water Management Act (2010), will also drive good SuDS practice into the 
development and planning process, requiring developers of sites considerably 
smaller than 1 ha to implement suitable measures. 
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Mitigating the impacts of flood risk elsewhere typically includes measures to 
restrict runoff from a developed site for a range of design floods to the runoff rate 
for the undeveloped site – referred to as the “greenfield” runoff rate.  For the 
baseline assessment in 2026, the greenfield runoff rates are calculated based on 
current industry standard methodologies.  Any new developments at the airport 
up to 2026 should have mitigation measures so that the post-development runoff 
rates do not exceed the greenfield runoff rate for a range of floods down to the 
1% (1 in 100) AEP event.  The greenfield runoff rate for the Heathrow Airport 
area as a whole has been calculated using the method stated in Flood Estimation 
for Small Catchments IoH 124 (Institute of Hydrology, 1994) (a common 
approach for estimating greenfield runoff rates) and the Flood Estimation 
Handbook (FEH) statistical method, which is the recommended method for small 
catchments in the recently published Defra/Environment Agency study 
(Environment Agency, 2013).  The greenfield runoff rate per unit of area (hectare) 
was calculated for seven small watercourse catchments in or adjacent to the 
Heathrow Airport area using the FEH approach.  The IoH124 method is applied 
to a single catchment. 
 
The results show different outputs depending on the location of the catchment 
within the airport site.  In broad terms, catchments which are dominated by the 
lower permeability geology to the north have higher greenfield runoff rates 
compared to the higher permeability southern parts of the catchments draining 
through the airport site.  Catchments with a significant area draining from north of 
the airport have Median Annual Flood ‘QMED’ (the 50% (1 in 2) AEP peak flow) 
runoff estimates in the range 0.7 to 1.1 litres/second/hectare (l/s/ha), while those 
within the airport boundary, or with less area in the lower permeability areas to 
the north of the airport are lower at around 0.3 to 0.4l/s/ha.  The value derived 
using the IoH124 method is 1.4l/s/ha. 
 
A greenfield QMED (the 50% (1 in 2) AEP event) runoff rate of 0.8l/s/ha is 
recommended to the north of the current airport site where the surface geology 
comprises the lower permeability Langley Silt Members.  For the current site, 
where the surface geology is dominated by sands and gravels, a value of 
0.3l/s/ha is recommended.  It is noted that for the Heathrow Airport Limited 
scheme, airport expansion north-west of the existing site is proposed, and 
therefore, consideration of the lower permeability areas to the north-west is 
appropriate.  In considering a generic value for Heathrow Airport in terms of 
assessing the impact of the Heathrow Airport Limited scheme, or if a specific part 
of a development straddles the high and low permeability areas, then an average 
value of around 0.5 l/s/ha is appropriate, i.e. mid-range between 0.3 and 0.8 
l/s/ha. 
 
To estimate greenfield runoff rates for higher magnitude events i.e. lower 
probability events, growth factors are developed using standard FEH techniques 
(a pooling group analysis) which are applied to the QMED estimate.  Table 4.7 
summarises the present day baseline with regard to greenfield runoff rates. 
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Table 4.7 - Heathrow Airport Greenfield Runoff Growth Factors and Peak 
Flows 

Annual 
exceedance 
probability 
(AEP) event  

Growth 
Factors 

(FEH 
Pooling) 

Peak Flow per Unit Area  

High Permeability - 
Present 

 (l/s/ha) 

Peak Flow per Unit 
Area  

Low Permeability - 
Present 

 (l/s/ha) 

50% (1 in 2) 1.00 0.3 0.8 

3.3% (1 in 30) 2.38 0.7 1.9 

1% (1 in 100) 3.13 0.9 2.5 

 
The SFRA (LB Hillingdon, 2008) notes that the Environment Agency 
recommends that all future development at Heathrow Airport needs to achieve 
greenfield runoff rates, provide attenuation up to the 1% (1 in 100) AEP event 
taking into account climate change, and implement SuDS measures.  The SFRA 
also notes that there have been many drainage studies undertaken for Heathrow 
Airport.  These identify the capacity of storage reservoirs and have demonstrated 
that there has been some on site surface water flooding of the airport.  It also 
states that it is anticipated that the surface water capacity of the reservoirs is now 
approaching capacity and therefore a detailed surface water drainage 
assessment should be submitted as part of any proposed development. 
 
Further identification of related issues is included in the London Regional FRA 
(Greater London Authority, 2009), and reported in the SFRA, with the following 
recommendation in the SFRA relating to surface water: 
 
Recommendation 10: Organisations responsible for development with large roof 
areas should investigate providing additional surface water runoff storage (such 
as BAA at Heathrow). 
 
The London Regional Flood Risk Appraisal (Greater London Authority, 2009) also 
presents current and future flood risk, identifying the following issues: 
 

• Current flood risk characteristics - Relatively small proportion of areas 
within flood risk zones. 

• Future flood risk considerations - Need to consider the role of multi-
purpose open spaces and additional drainage attenuation from large 
roof/hard standing areas. 

 
Taking account of the issues identified in various strategic flood risk management 
planning related documents, it is apparent that Heathrow Airport is at its limit in 
terms of accommodating any increase in flood risk as a result of runoff from the 
airport.  It is also evident that there is a strong planning driver, as well as the 
strategic context, to require any potential increase in flood risk as a result of any 
development to be suitably mitigated.  It is therefore concluded for the baseline 
assumption that the impact of developments on the site will be managed 
effectively so that flood risk will not be increased elsewhere as a result of any 
development to 2026. This is consistent with the finding of the Heathrow Airport 
Site Wide FRA undertaken in 2010 (Black and Veatch, 2010) that, overall, the 
effect of future development proposals (as planned at that time) on surface water 
drainage systems would be insignificant. 
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(c) Climate Change to 2026 

Climate change to 2026 has the potential to alter flood risk from the various 
sources noted above. 
 
With regard to reservoir flood risk there is assumed to be no material change in 
risk.  None of the reservoirs that could potentially affect Heathrow Airport in the 
event of a breach (Wraysbury, King George VI and Staines Reservoirs) are 
identified for any increase in capacity in the WRMP 2015-2040 (Thames Water, 
2014). Assuming this to be the case there would be no increase in the flood 
impacts; the breach characteristic can be assumed to be the same, and the water 
level (full) at which a breach is assumed to begin would also be the same. 
 
Groundwater flood risk is noted to be a potential risk at present, with the area 
being prone to elevated groundwater levels.  This could potentially affect sub-
surface structures, or the structures themselves could influence groundwater flow 
patterns.  Whilst there may be a change in groundwater recharge due to wetter 
winters, this may be offset to some degree by reduced summer recharge.  Aside 
from these uncertainties, groundwater flood risk is considered to remain broadly 
similar to the current level.  Therefore, for the baseline assessment it should be 
assumed that there is a risk of groundwater flooding, and groundwater affecting 
construction processes. 
 
For fluvial flooding and surface water flooding, climate change impacts are based 
on recommendations given in Adapting to Climate Change: Advice for Flood and 
Coastal Erosion Risk Management Authorities (Environment Agency, 2011). 
 
For fluvial flooding, the advice is to consider an increase in peak river flows of 
10% for the Thames and South East areas.  This is the change factor expected to 
be adopted by risk management authorities although it is noted that the range is -
15% to +30%.  In considering the baseline at 2026 it is anticipated that flow 
estimates used in current (or recent) river modelling, would be increased by 10% 
to develop a climate change scenario at 2026.  However, it should be noted that if 
a precautionary approach is taken, and the climate change scenario is 
considered at the end of the 60 year operational lifetime at 2086, specific 
identification of flows in 2026 is not strictly necessary. 
 
For surface water flooding, the advice is to consider an increase in peak rainfall 
intensity of 5% for the Thames and South East areas, with the range quoted as 
0% to 10%.  Any baseline surface water flood risk modelling and mapping for a 
climate change scenario in 2026 should therefore include this allowance,  
However, as for fluvial flood modelling, if a precautionary approach is adopted 
and the analysis considers increase in rainfall intensity to 2086, specific 
modelling and mapping for the situation in 2026 is not necessarily required. 
 
For surface water flooding, the advice is to consider an increase in peak rainfall 
intensity of 5% for the Thames areas with the range quoted as 0% to 10%.  Any 
baseline surface water flood risk modelling and mapping for a climate change 
scenario in 2026 which includes “direct rainfall” modelling approaches should 
therefore include this allowance.  However, as for fluvial flood modelling, if a 
precautionary approach is adopted and the analysis considers increase in rainfall 
intensity to 2086, specific modelling and mapping for the situation in 2026 is not 
necessarily required. 
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With regard to greenfield runoff rates, the “with climate change” rates should be 
based on the increase in fluvial flows rather than rainfall intensities.  Hence, for 
2026 an increase of 10% should be used. 
 
Specifically for fluvial and surface water flood risk, in accordance with FRA 
requirements within the context of planning applications for new works at the 
airport to 2026, any proposed works should take account of the increase in 
rainfall or flow well beyond 2026.  This would include designing for protection 
against the increased flood risk, and for mitigating the impact on flood risk 
elsewhere, for example, in the event that new impermeable areas are developed 
across the airport.  For developments where no FRA may be required (in Flood 
Zone 1 and less than 1 ha), in accordance with best practice and Heathrow 
sustainability objectives, it is anticipated that the same approach to mitigation 
would be taken. 
 
4.3.3 Future Flood Risk and Climate Change Implications to 2086 

The baseline requires an assessment in the absence of a major development to 
consider how flood risk may change over the potential operational life of a major 
development from 2026 through to 2086. 
 
As noted with climate change up to 2026 included in the previous section, the 
focus is on fluvial flood risk and surface water flood risk as generated by an 
increase in local rainfall intensity.  Changes to rainfall and peak river flow taken 
from Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk 
Management Authorities (Environment Agency, 2011) are summarised in Table 
4.8, both for 2026 and 2086. 
 
Table 4.8 - Estimated change in climate parameters for principal flood 
mechanisms 

Climate factor Range 
2026 

(2010-39 
timeframe) 

2086 
(2070-99 

timeframe) 

River Flow – Thames River 
Basin 
(compared to 1961-90 baseline) 

Upper end +30% +70% 

Change Factor +10% +25% 

Lower end -15% -5% 

Rainfall - national 
(compared to 1961-90 baseline) 

Upper end +10% +40% 

Change Factor +5% +20% 

Lower end 0% +10% 

There are some important underlying assumptions with regard to the values 
included in Table 4.8. 
 
River flows 
 

• There is sufficient information on a regional basis to provide change 
estimates on a regional basis.  The values given in Table 4.8 apply to the 
Thames River Basin, which covers the Heathrow Airport area. 

• Values shown have been derived for changes to river flow in 1 in 50 (2%) 
annual probability event.  However, research indicates that the regional 
allowances are likely to remain relatively constant with rarer events. 
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Although there is an implied level of certainty with regard to the regional variation 
and application to more extreme events, it is apparent from the values that there 
is a broad range of possible outcomes, with the lower and upper end estimates in 
2086 being -5% to +75%.  Whilst the change factors shown in bold in Table 4.8 
should be considered for the baseline, the sensitivity of critical infrastructure to 
higher changes in river flow should also be considered. 
 
Rainfall intensity 
 

• For flood management purposes, the concern is generally for events such 
as those that have a 5% (1 in 20) AEP or rarer as extreme events are 
likely to show the greatest change.  Developing quantitative predictions of 
future changes for extreme rainfall at the local scale remains a key 
challenge for climate scientists.   

• The values presented in Table 4.8 are recommended for events rarer than 
a 5% (1 in 20) AEP of occurrence and are considered to apply nationally. 

• Only maximum daily total rainfall data have been considered from climate 
model projections, so no guidance is available on how rainfall at hourly 
timescales may change. 

 
With this uncertainty, whilst the change factors shown in bold in Table 4.8 should 
be considered for the baseline, the sensitivity of critical infrastructure to higher 
changes in rainfall intensity should also be considered. 
 
For greenfield runoff rates, the “with climate change” projections are assessed 
based on the increase in river flows, in preference to the increase in rainfall 
intensities.  This is because the methodology employed in estimating greenfield 
runoff rates for small catchments involves consideration of flows generated in 
watercourses.  For the Thames River Basin, these increases are 10% and 25% 
by 2026 and 2086 respectively as noted in Table 4.8.  Taking the greenfield 
runoff rates estimated for the present day from Table 4.7 and applying these 
climate change factors gives estimated future greenfield runoff rates as shown in 
Table 4.9.  This shows estimated rates for the higher permeability areas at the 
existing airport site and the lower permeability areas north-west of the site, which 
would be affected by the Heathrow Airport NWR scheme. 
 
Table 4.9 - Heathrow Airport Greenfield Runoff Peak Flows with Climate 
Change 

Annual exceedance 
probability event 

Peak Flow per Unit 
Area 

Present 
(l/s/ha) 

Peak Flow per Unit 
Area 

2026 (+10%) 
(l/s/ha) 

Peak Flow per 
Unit Area 

2086 (+25%) 
(l/s/ha) 

Higher permeability areas (over existing airport site) 

50% (1 in 2) 0.3 0.3 0.4 

3.3% (1 in 30)  0.7 0.8 0.9 

1% (1 in 100) 0.9 1.0 1.2 

Lower permeability areas (to the north-west of existing site) 

50% (1 in 2) 0.8 0.9 1.0 

3.3% (1 in 30)  1.9 2.1 2.4 

1% (1 in 100) 2.5 2.8 3.1 

  



 

Chapter 4  
AIRPORTS COMMISSION  
WATER & FLOOD RISK 

BASELINE  Heathrow Airport Northwest Runway  

 

68 
 

4.4 Conclusions for Heathrow Airport Northwest Runway Study Area 

Water Quality 
 
There are a number of WFD water bodies within the Heathrow Airport NWR study 
area, including: eight watercourses, five lakes/reservoirs and one groundwater 
body (Environment Agency, 2009b).  The majority of the water bodies are 
classified as A/HMWB and are not expected to improve in ecological status by 
2015.  All of the lake water bodies within the study area are detailed as being 
artificial and deep with high alkalinity. The only groundwater body in the study 
area is the Lower Thames Gravels which currently is assessed to be achieving 
Good Ecological Status.  
 
The predicted 41% increase in passengers per annum up to 2050 at Heathrow 
Airport, along with an increase in population in the vicinity of the airport, through 
increased water demand and discharge is likely to put increasing pressure on the 
surrounding water environment.  This pressure could affect the biological, 
physico-chemical and hydromorphological elements assessed under the WFD, 
which could prevent these water bodies from achieving Good Ecological Status 
by 2027. 
 
Measures currently in place to prevent deterioration to the water bodies’ status 
within the study areas are detailed in the Thames RBMP and CAMS 
(Environment Agency, 2007b).  Heathrow Airport has set out targets to work 
towards improving the statuses of specific water bodies; water companies have 
also detailed potential improvements to facilities such as sewage treatment 
works. It is acknowledged by the Environment Agency that targets set by the 
WFD may be challenging, especially taking into account increasing pressures 
posed by environmental changes relating to climate change and population 
growth. 
 
Having reviewed the baseline conditions of the water bodies and analysed the 
predicted changes in climate and population growth, it is evident that water 
bodies within the Heathrow Airport NWR Study Area are likely to be put under 
considerable pressure within the next century.  It is unknown whether current 
facilities (i.e. WwTWs, STWs, balancing/attenuation ponds, pollution lagoons) at 
Heathrow Airport (and the surrounding vicinity) will be able to cope with this 
increase pressure in the future.  It is evident however, that the relevant parties 
are aware of the issue and are improving and developing new strategies as 
necessary. 
 
Water Quantity 
 
Passenger numbers and average water consumption per passenger have been 
used to assess the water demand at Heathrow Airport. An assessment of readily 
available data from Heathrow Airport Limited and the Airports Commission 
relating to projected passenger number increases, proposed water efficiency 
measures and climate change were used to estimate the baseline water demand 
at 2026 and beyond to 2086.  The estimated increases in demand are 
summarised below. 
 

Additional Demand at 2026 
(Mm³/year) 

Additional Demand at 2086 
(Mm³/year) 

0.30 0.72 
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Given the current water resource planning process and also the 2014 Water Act 
providing a basis for reforming abstraction controls and improving protection of 
water resources, it is likely that the increased demand will need to be spread 
regionally rather than increasing pressure on local resources beyond sustainable 
levels. 
 
Flood Risk  
 
Heathrow Airport lies between the floodplain of the River Colne to the west and 
the River Crane to the east, with man-made watercourses to the south (Longford 
River and the Duke of Northumberland’s River).  The Environment Agency Flood 
Map for Planning (Rivers and Sea) shows only a small area in the eastern edge 
of the airport lies within Flood Zones 2 and 3. However, the Environment Agency 
Risk of Flooding from Rivers and Sea mapping shows flooding on the western 
edge of the airport site within the extended scheme footprint within Zones 2 and 3 
(Medium to High risk). No historical records have been found of fluvial flooding at 
the airport although there is a long history of flooding along the River Colne to the 
west of Heathrow and the River Crane to the east of Heathrow.   
 
Environment Agency modelling shows numerous areas of surface water flooding 
distributed throughout the airport in an extreme event. Only one area adjacent to 
the Heathrow site is sufficiently vulnerable to be classified as a Critical Drainage 
Area and that is the M4 junction. 
 
Greenfield runoff rates from Heathrow airport have been estimated for the 50% (1 
in 2) AEP peak flow between 0.6 and 1.4 litres/second/hectare depending on the 
methodology applied. It is considered that a value of 1 litre/second/hectare would 
be acceptable. 
 
Groundwater levels in the River Terrace Gravels underlying most of the site are 
close to the ground surface. Recharge of the gravels from rainfall or from the 
hydraulic connection to watercourses could raise groundwater levels sufficiently 
to cause flooding.  
 
The south western area of the airport and part of the extended footprint area for 
the Heathrow Airport NWR scheme lies within the modelled flood extent from a 
breach of the Wraysbury, King George VI and Staines (North and South) 
Reservoirs. In the unlikely event of a serious breach, flood depths of up to 2m 
could occur. Rigorous inspection and maintenance procedures are required by 
current reservoirs legislation. 
 
Consideration of how flood risk may change over the period 2026 through to 
2086 in the absence of a major development indicates that peak river flows could 
increase by 10% up to 2026 and by 25% up to 2086 and rainfall by 5% and 20% 
respectively.  There is however uncertainty associated with these climate change 
predictions and the sensitivity of critical infrastructure to higher changes in rainfall 
intensity should also be considered. 
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5 Heathrow Airport Extended Northern Runway 

For the Heathrow Airport Extended Northern Runway (ENR) study area, this 
section covers:  

• Water Quality - baseline conditions with regard to the Water Framework 
Directive, and factors influencing the Water Framework Directive status 
in 2026 as well as any potential climate change impacts. 

• Water Quantity - water supplies and the baseline water demand at 
Heathrow Airport in 2012/3, 2026 and 2086 based on current growth 
forecasts. 

• Flood Risk - current and future flood risk to the airport area for fluvial 
flooding; surface water flooding; groundwater flooding; and reservoir 
flood risk. Also the impact on flooding elsewhere as well as factors 
which influence flood risk at the airport up to 2026. Climate change is 
considered up to 2086. 

 

5.1 Water Quality 

This section details the baseline WFD conditions, including the biological, 
physico-chemical and hydromorphological elements, for the Heathrow Airport 
ENR study area. 
 
5.1.1 Baseline WFD Conditions 

The Heathrow Airport ENR study area is located within the Thames RBD shown 
in Figure 5.1.  The details for each water body in the Thames RBD including the 
ecological status and breakdown of each element (biological, physico-chemical 
and hydromorphological) is provided in the Thames RBMP (Environment Agency, 
2009a).  The Thames RBMP covers an area of 16,133km2 from the source in 
Gloucestershire to the Thames estuary including all tributaries.  The RBMP also 
provides a list of the specific pressures within the RBD, as well as a list of 
potential actions that would potentially minimise the impacts of the pressures and 
enable the water bodies to achieve Good status. 
 
The Study Area lies within the Colne, London (Maidenhead to Sunbury) and 
London Management Catchment (Figure 5.2).  The Study Area comprises 
London Clay Formation bedrock and superficial deposits dominated largely by 
alluvium15 and sand/gravel (BGS, 2014). 

  

                                                
 

15
 Alluvium – Unconsolidated sediments deposited by rivers 
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Figure 5.1 - Thames River Basin Management District 

 

Figure 5.2 - London, London (Maidenhead to Sunbury) and Colne 
Management Catchments and Heathrow Airport ENR Study Area 
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Table 5.1 shows the current and predicted ecological status of the water bodies 
within the Heathrow Airport ENR study area; this includes 14 watercourses, six 
lakes/reservoirs and one groundwater body (Environment Agency, 2009b).  The 
majority of the water bodies are classified as Artificial/Heavily Modified Water 
Bodies (A/HMWB) and are not expected to improve in ecological status by 2015.  
Figure 5.3 displays the location and status of these water bodies. 
 
All of the lake water bodies within the study area are detailed as being artificial 
and deep with high alkalinity.  Five of the six lake water bodies are reservoirs 
which are sources of water supply for London, and one is a gravel pit lake located 
in Wraysbury.  Four of the lakes are classified as having Poor overall status and 
two have Moderate status (Environment Agency, 2009b).  
 
The only groundwater body in the study area is the Lower Thames Gravels which 
currently is assessed to be achieving Good Ecological Status.  Details of this 
water body are shown in Table 5.2. 

Figure 5.3 - Location and current status of WFD water bodies within the 
Heathrow ENR Study Area 
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Table 5.1 - Current and predicted status of water bodies within the 
Heathrow Study Area (this encompasses the Heathrow Airport ENR proposed 
development)16 (Environment Agency, 2009b)  

 

Water 
body ID 

Water body 
Name 

Hydromorph- 
ological 
Status 

Current 
Overall 

Ecological 
Quality 

Current 
Chemical 
Quality 

2015 
Predicted 
Ecological 

Quality 

2015 
Predicted 
Chemical 
Quality 

Rivers 

GB10603
9023010 

Colne Brook 
(from confluence 
with Alderbourne 
to confluence with 
Horton Brook) 

Heavily 
Modified 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

GB10603
9023090 

Colne and GUC 
(from confluence 
with Chess to 
Ash) 

Heavily 
Modified 

Moderate 
Potential 

Fail 
Moderate 
Potential 

Fail 

GB10603
9023080 

Alderbourne 

Not Designated  
as an Artificial 
or Heavily 
Modified Water 
Body 

Good Status 
Does Not 
Require 
Assessment* 

Good Status 
Does Not 
Require 
Assessment* 

GB10603
9023480 

Ash & Stanwell 
brook 

Heavily 
Modified 

Moderate 
Potential 

Good 
Moderate 
Potential 

Good 

GB10603
9023450 

Port Lane Brook 
Heavily 
Modified 

Moderate 
Potential 

Good 
Moderate 
Potential 

Good 

GB10603
9023231 

Thames 
(Cookham to 
Egham) 

Heavily 
Modified 

Moderate 
Potential 

Good 
Moderate 
Potential 

Good 

GB10603
9023232 

Thames (Egham 
to Teddington) 

Heavily 
Modified 

Poor 
Potential 

Fail 
Poor 
Potential 

Good 

GB10603
9023520 

Datchet Common 
Brook 

Heavily 
Modified 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

GB80610
0108 

Designated as 
‘Unknown’ 

Artificial 
Good 
Potential 

Does Not 
Require 
Assessment* 

Good 
Potential 

Does Not 
Require 
Assessment* 

GB70610
078 

Grand Union 
Canal, Uxbridge 
to Hanwell Locks, 
Slough Arm, 
Paddington Arm, 
Regents Canal up 

Artificial 
Good 
Potential 

Does Not 
Require 
Assessment* 

Good 
Potential 

Does Not 
Require 
Assessment* 

GB80610
0097 

Designated as 
‘From King 
George's 
Reservoir’  

Artificial 
Good 
Potential 

Does Not 
Require 
Assessment* 

Good 
Potential 

Does Not 
Require 
Assessment* 

GB70610
252 

Grand Union 
Canal, Maple 
Lodge to 

Artificial 
Good 
Potential 

Does Not 
Require 
Assessment* 

Good 
Potential 

Does Not 
Require 
Assessment* 

                                                
 

16
  Note: All water bodies within the Heathrow ENR Study Area have been detailed in the tables, however depending 

on the nature and extent of the proposed developments, some may not be impacted by the scheme. 
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Water 
body ID 

Water body 
Name 

Hydromorph- 
ological 
Status 

Current 
Overall 

Ecological 
Quality 

Current 
Chemical 
Quality 

2015 
Predicted 
Ecological 

Quality 

2015 
Predicted 
Chemical 
Quality 

Uxbridge (Rivers 
Colne and Chess 
plus canal 
sections) 

GB10603
9023030 

Crane (including 
part of the 
Yeading Brook) 

Heavily 
Modified 

Poor 
Potential 

Good 
Poor 
Potential 

Good 

GB10603
9023040 

Horton Brook 

Not Designated 
as an Artificial 
or Heavily 
Modified Water 
Body 

Moderate 
Status 

Does Not 
Require 
Assessment* 

Moderate 
Status 

Does Not 
Require 
Assessment* 

Lakes 

GB30642
417 

Wraysbury 
Reservoir 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
489 

Wraysbury II 
Gravel Pit/ 
Wellapool Lake 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
334 

The Queen 
Mother Reservoir 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
525 

Staines 
Reservoirs 

Artificial 
Poor 
Potential 

Does Not 
Require 
Assessment* 

Poor 
Potential 

Does Not 
Require 
Assessment* 

GB30642
488 

King George VI 
Reservoir 

Artificial 
Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

GB30642
490 

Staines 
Reservoirs 

Artificial 
Moderate 
Potential 

Does Not 
Require 
Assessment* 

Moderate 
Potential 

Does Not 
Require 
Assessment* 

* A water body is labelled as having a chemical status that "does not require assessment" if the priority 
substances and other specific pollutants are not discharged into this water body in significant quantities. 

 
Table 5.2 - Current and predicted status of groundwater bodies within the 
Heathrow Study Area (Environment Agency, 2009b) 

Water 
body ID 

Water body 
Name 

Current 
Quantitative 

Quality 

Current 
Chemical 
Quality 

Upward 
Chemical 

Trend 

2015 
Predicted 

Quantitative 
Quality  

2015 
Predicted 
Chemical 
Quality 

GB40603
G000300 

Lower Thames 
Gravels 

Good Poor No Good Poor 

 
(a) Biological Elements  

Only the lakes and rivers/watercourses are assessed for the biological elements 
which include fish, invertebrates, phytoplankton and macrophytes; it should be 
noted that not all water bodies have each element assessed.  Groundwater 
bodies are not assessed specifically for biological elements. 
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Rivers / Watercourses 
Five out of the six water bodies were assessed to have a Moderate or higher 
status for fish, and six out of seven were classified as Moderate status or higher 
for invertebrates.  
 
Current mitigation measures that are considered as ‘In Place’ within the study 
area to improve the biological elements include: 
 

• Placing structures or other mechanisms to enable fish to access waters 
upstream and downstream of impounding works; 

• Preserving and where possible enhancing ecological value of marginal 
aquatic habitat, banks and riparian zone; and, 

• Preserving and, where possible, restoring historic aquatic habitats. 
 
Lakes 
Only two of the lake water bodies have been assessed for Chironom 
invertebrates, both of which are achieving Poor status. The composition of 
Chironmid species or groups of species can be a parameter that is indicative of 
the nutrient enrichment in lakes.  All of the lake water bodies in the study area (6 
in total) have been assessed for phytoplankton, of which one is achieving High, 
two are Good, one is Moderate and two are Poor.  There are no mitigation 
measures detailed for the lake water bodies. 
 
(b) Physico-Chemical Elements 

Within the Heathrow Airport ENR study area, a number of the water bodies do 
not require assessment for physico-chemical elements due to the priority 
substances and other specific pollutants not being discharged in significant 
quantities to the water body (Table 5.1).  From those water bodies that have been 
assessed, six water bodies are currently assessed to be achieving Good 
chemical status, with three water bodies Failing. Of those water bodies assessed, 
only one water body is predicted to improve to Good in quality by 2015, the 
Thames (Egham to Teddington) (GB106039023232). 
 
Annex B of the River Basin Management Plan details specific mitigation 
measures for each of the A/HMWB, whilst Annex C provides generic actions at a 
catchment level (Environment Agency, 2009b, 2009c).  In the Heathrow Airport 
ENR study area the following actions are currently detailed as being ‘In Place’ to 
improve the physico-chemical elements within the study area: 
 

• Sediment Management; 

• Raising awareness and providing information boards about boat wash 
and sources of fine sediment; and, 

• Preparing dredging and disposal strategies. 
 
The following are the mitigation measures currently identified as ‘Not In Place’ in 
the water bodies, meaning they are yet to be implemented but are required to 
enable the water bodies within the study area to attain Good Ecological 
Potential/Status: 
 

• Educating landowners on sensitive management practices in urban areas; 
and, 

• Development and revision of sediment management strategies. 
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(c) Hydromorphological Elements 

Within the Heathrow Airport ENR study area, all but two of the water bodies 
(Alderbourne - GB106039023080; Horton Brook – GB10603902040) are 
designated as Heavily Modified or Artificial.  Five out of the eight assessed water 
bodies are classified as ‘Supporting Good’ quantity and dynamics of flow while 
the other three ‘Do Not Support Good’. Both water bodies assessed for 
morphology were classified as ‘Supporting Good’. 
 
Mitigation measures currently detailed as being ‘In Place’ on the water bodies to 
improve the hydromorphological elements within the study area include: 
 

• Creating earth bank flood bunds to replace floodwalls; 

• Bank reprofiling and rehabilitation; and, 

• Setting bank embankments. 
 
There are a number of other mitigation measures that have been identified to 
potentially improve the hydromorphological elements but are yet to be put in 
place. These include the following: 
 

• Re-opening existing culverts; 

• Altering the channel bed within culverts; 

• Removing obsolete structures; 

• Improving floodplain connectivity; and, 

• Removing hard bank reinforcement/revetment, or replacing with soft 
engineering solutions. 

 
5.1.2 Factors Influencing WFD Water Body Status in 2026  

This section details the current pressures on water bodies within both the 
Heathrow Airport ENR study area and the factors that might influence the ability 
for the water bodies to meet their objective status by 2026.  The section also 
takes into account planned airport infrastructure improvements and associated 
developments within the study areas. 
 
(a) Water Pollution 

Operational activities at an airport that could lead to the pollution of the water 
environment include (but are not limited to): 
 

• Fuel and oil storage and supply including aviation fuel and lubricants, 
heating oil, stand-by generator fuel and vehicle fuel; 

• Releases of fuel and oil from aircraft and airport vehicles; 

• Aircraft washing, including cleaning chemicals and effluent containing 
cadmium; 

• Wash down of aircraft stands; 

• De-icing of aircraft, runways and taxiways; 

• Chemical storage, supply and use including herbicides and pesticides; 

• Fire control water effluent – containing foam chemicals and hydrocarbons; 

• Aircraft maintenance including storage and use of oils, lubricants and 
solvents; 

• Run-off from car parks; 

• Construction activities. 
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The likelihood of potential contaminants impacting the water environment is 
dependent upon a number of factors including the nature, purpose and use of the 
potential contaminant as well as control mechanisms and procedures designed to 
prevent their release.  For example, herbicides and pesticides will be able to 
enter the ground and freely migrate to groundwater and surface water.  However, 
other potential contaminants will only be released in the event of accidents or 
incidents.  Containment, interception and attenuation structures should be in 
place to prevent migration to the water environment if contaminants were 
released from the primary means of storage. 
 
The airport drainage system will have a significant influence on whether or not a 
contaminant that has been released by accident, or discharged in a controlled 
manner via consented discharge points, will reach a surface watercourse or 
soakaway (and ultimately groundwater).  The site drainage system can provide a 
rapid pathway for contaminants to travel to surface watercourses although the 
system should have sufficient engineering controls in place to intercept and 
attenuate contaminants.  However, under high flow conditions by-pass of these 
controls may be possible, thus contaminants could impact the water environment 
under such conditions.  Additionally, interceptors will not prevent the discharge of 
contaminants migrating within the ‘dissolved’ phase.  They only prevent 
discharge of ‘free’ phase contaminants e.g. hydrocarbons such as oil or fuel. 
 
The increase in storage and usage of potential contaminants does not, in itself, 
increase the risk of contamination; a greater impact could result simply through 
poor storage of a small quantity of contaminant.  However, within the context of a 
given set of contaminant management measures, an increase in usage and 
storage would lead to an increased likelihood of contamination.  Additional 
containment measures and management procedures would be required to 
mitigate this. 
 
An increase in airport operations means an increase in cleaning and 
maintenance operations for both aircraft and the airport infrastructure.  An 
increase in these operations will potentially increase the contaminant loading at 
discharge points and treatment facilities without a change in practices. 
 
(b) Water Framework Directive Aims 

The overarching aim of the WFD is to achieve at least Good Ecological 
Status/Potential in all water bodies by 2027.  However, it is acknowledged in 
RBMPs that this is an ambitious and significant challenge.  According to the 
Thames RBMP the greatest pressure on the Colne and London (Maidenhead to 
Sunbury) Management Catchments, potentially preventing water bodies from 
achieving Good Status, is over abstraction and pollution (both agricultural and 
urban) (Environment Agency, 2009a).   
 
CAMS aim to contribute to achieving environmental objectives under the WFD 
by: 
 

• Identifying water bodies that fail to support good ecological status due to 
low flow conditions; 

• Preventing deterioration of water body status due to new abstraction 
points; and, 

• Providing information and results to inform River Basin Management 
Plans.  
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The Colne CAMS currently states that abstractions should be managed to protect 
the environment and that no ecological deterioration will be allowed due to the 
outtake of water from within the catchment.  However, the CAMS also states that 
by taking the latest population growth predictions alongside climate change, it is 
likely that the pressure on water resources will increase in the near future. 
 
The Colne CAMS classification for the Water Resource Management Unit 2 
(Lower Colne surface water) in 2007 was ‘Over-abstracted’ with target statuses in 
2012 and 2018 being ‘(Less) Over-abstracted’ (Environment Agency, 2007a).  
Low flows associated with over abstraction within riverine water bodies has the 
potential to significantly alter water quality and aquatic ecosystem dynamics 
(WWF and Natural England, 2010).  This could prevent river water bodies from 
attaining their target statuses.   
 
In some catchments, the amount of water being taken from the river or aquifer 
exceeds the amount of recharge from rainfall or other sources.  This can cause 
damage to the environment and river system.  The Environment Agency has 
identified the need for sustainability reductions in some catchments to restore 
abstraction levels to a level where there is enough water for both people and the 
natural environment. 
 
Affinity Water is responsible for supplying water to households and businesses 
within much of the study area around Heathrow. Thames Water also supply water 
and have water storage reservoirs in the study area. To ensure compliance with 
the WFD and maintain the status of wetland dependant ecological designations, 
the Environment Agency has required Water Companies to implement 
‘sustainability reductions’ at specific locations.  These include planning for 
sustainability reductions in their 2015- 2040 water resource management plans.  
The water resource management plans were also required to take account of 
WFD assessments of their water resource abstraction proposals and to 
demonstrate no conflict with water body status and objectives. Where uncertainty 
over WFD effects was identified, commitments for further investigation and 
monitoring have been required.    
 
By 2026, it is predicted that there will be an increase in waste water treatment 
requirements from Heathrow Airport, due to a forecast increase in passenger 
numbers from 72.3mppa17 in 2013 to 81.44mppa, representing an increase of 
13% (AC, 2014).  As a result of the increase in the predicted passenger numbers, 
it is likely that there would be a similar percentage increase in waste water 
discharge to the receiving WwTWs including Mogden STW (Heathrow Airport, 
2010).  Heathrow Airport’s aspirations are to reduce water consumption per 
passenger by 2020, with the airport already achieving a 3% reduction in water 
consumption per passenger from 0.032m3 in 2012 to 0.031m3 in 2013 (Heathrow 
Airport, 2014).  Although this would help reduce flows to the WwTWs and STWs, 
it is possible that there may not be sufficient capacity at the existing facilities to 
deal with a significant increase in passengers.  This could also be exacerbated by 
the forecasted population growth in the study area (Green, 2013).  
 

                                                
 

17
 Million passengers per annum 
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Mogden WwTW has been upgraded to allow for a 6% population increase until 
2014; however, upgrades by third parties (i.e. Thames Water) are envisaged to 
be required before 2026.  If these upgrades are undertaken, it is likely that these 
will be in line with environmental requirements and that the WFD objectives and 
the EU Urban Wastewater Treatment Directive requirements would be met.  As a 
result, there should not be any deterioration in the water quality of the water 
bodies. 
 
Thames Water is also planning a major programme of improvements at Mogden 
STW.  It plans to increase the capacity of the site to meet new treatment 
standards, allowing for future population growth and reduce the quantity of 
discharges of untreated storm sewage to the tidal River Thames.  Plans are also 
in place to make improvements that will ensure sewage treatment meets the 
needs of the river environment (Thames Water, 2010). 
 
Proposed developments at Heathrow Airport include building a new hotel close to 
Terminal 4 and improvements to both existing runways to accommodate the 
A380 and B787 Aircraft (Salan, 2014).  As a result of these proposed 
developments, there is likely to be an increase in the amount of impermeable 
surface, which would generate more surface water runoff into receiving 
watercourses, if left unmitigated, and an increase in contaminant loading.  
However, in accordance with flood risk assessment requirements any potential 
increase in surface water runoff rates should be attenuated through appropriate 
measures such that there is no increase in peak runoff rate to the receiving 
watercourse. 
 
Heathrow currently operates at maximum Air Traffic Movement (ATM) capacity 
and will remain at capacity to 2026. However, as the fleet mix will change with 
larger aircraft being used, thus could lead to larger volumes of de-icer being 
required per aircraft. There is therefore potential for some increase in the storage 
and use of potential contaminants at the airport.  Although this could lead to 
increased risk of pollution there is potential to address this risk through 
improvements to environmental management procedures and treatment facilities. 
 
5.1.3 Impacts of Climate Change on WFD Objectives  

The Thames RBMP states that “over the period to 2027, the pressures on the 
environment will change, particularly because of climate change. It is not known 
how the water environment will respond to this” (Environment Agency, 2009a). 
 
In addition, the Met Office states that population growth in the UK is likely to be 
the main cause of stress on the water environment within the 21st century. 
Changes to temperature and weather patterns due to climate change will 
contribute to strains on water resources available for the growing population, 
particularly in the southeast of England (Affinity Water, 2013). 
 
Climate change is likely to result in increasing temperatures and a change in 
rainfall patterns across the UK (CEH, 2011).  This is likely to alter the flow regime 
in catchments and modify patterns of groundwater recharge, both of which could 
affect the availability of water and the existing dynamics of these water bodies.  
The FFGWL project (available on the Centre of Ecology and Hydrology (CEH) 
website (CEH, 2011)) provides an assessment of climate change on river flows 
and groundwater levels across the UK, using the latest projections from UK 
Climate Projections 09 (UKCP09).  This confirms that mean annual flow in rivers 
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could reduce as much as 40% in the south and east of England by 2098.  There 
is also the potential for substantial reductions in annual runoff with increased 
seasonality.  
 
This predicted reduction in flow would not only impact water resources available 
for human consumption and use, but would also have a potential negative impact 
on biological, physico-chemical and hydromorphological elements of river 
systems.  Examples of these potential impacts could include sedimentation and 
alteration of erosional processes.  This is also likely to have a knock on effect on 
groundwater recharge rates and the water quantity and quality available in 
aquifers. 
 
Given uncertainty and changeability of projected climate scenarios and 
associated impacts on the water environment, any adaptation actions or 
mitigation measures should be resilient to a range of plausible climate change 
scenarios, rather than led by a single scenario (WWF and Natural England, 
2010). 
 
 

5.2 Water Quantity 

Heathrow Airport lies within the Thames Corridor CAMS area, Maidenhead to 
Sunbury unit (Environment Agency, 2007b).  The CAMS resource assessment 
indicates that there is no water available for abstraction at low flows throughout 
the Thames Corridor CAMS area. Initial resource assessments indicate that 
water is available for abstraction for less than 30% of the time, assuming typical 
conditions. However, due to the heavily-managed nature of the River Thames, its 
importance to the area, and current abstraction activity in the lower reaches, a 
bespoke licensing strategy has been adopted by the Environment Agency which 
utilises a HoF18 at the 50th percentile (flow exceeded 50% of the time) at Kingston 
and a multi-tier HoF for various licence types.   
 
Affinity Water provides potable water to Heathrow Airport and the surrounding 
area with Thames Water providing sewerage services. Affinity Water’s WRMP 
(Affinity Water, 2014) indicates that Heathrow Airport is located within Affinity 
Water’s Central region within Water Resource Zone 4 (Figure 5.4).  The Affinity 
Water Central region serves a population of 3.2 million and obtains 60% of its 
water supply from groundwater sources (chalk and gravel aquifers) with the 
remaining 40% of water supply from surface water sources and imports from 
neighbouring water companies.  The surface water sources are all located on the 
River Thames and have no river flow constraints HoF.  There is no readily 
available information on the source of water supplied by Affinity Water, it is 
therefore assumed to be sources from the same general proportion of 
groundwater and surface water sources as reported for the company’s supply 
area. 

  

                                                
 

18
  Hands off Flows (HoF) are applied to surface water abstractions to ensure sufficient water remains in a 

river. In this instance it is a flow threshold at which abstraction must cease which is on average going to 
occur 50% of the time. The multi-tiered HoFs will have different flow thresholds applied to them. 
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Figure 5.4 - Affinity Water Supply Regions and Water Resource Zones 

 
 
The Affinity Water WRMP states that non-household consumption is expected to 
remain unchanged over the 25 year planning period to 2029/30 as a 
consequence of efficiency measures balancing out the predicted increase in 
economic activity. However, within the same period, the population within WRZ4 
is expected to increase by 18% but with an overall reduction in demand of 7% per 
capita consumption (pcc) resulting from the implementation of water saving 
measures. 
 
Affinity Water assessed three scenarios over the 25 year duration of the plan (to 
2039/40); Normal Year Annual Average, Dry Year Annual Average and Dry Year 
Critical Period (peak demand).  The outcome of their assessment was a supply / 
demand deficit in five of their eight WRZs at the beginning of the planning period 
(2012/13) and in seven zones by 2039/40. Lost resources (due to sustainability 
reductions) will be accommodated by managing the demand for water, 
developing new resources and additional bulk transfers from neighbouring water 
companies. From 2015 to 2020, the Affinity Preferred Plan is expecting to derive 
an additional 72Ml/d from these measures. Affinity Water assessed the impact of 
climate change on their preferred options and concluded that the sources would 
either be unaffected (bulk transfers, effluent reuse, desalination) or that the 
impact could be engineered out (groundwater and surface water sources). 
 
5.2.1 Heathrow Airport Supply 

Potable mains water, supplied by Affinity Water, is the largest source of water at 
Heathrow. In addition water is also sourced from on-site boreholes and a limited 
contribution from rainwater harvesting schemes (Table 5.3). 
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Table 5.3 - Water supply for Heathrow 

 Consumption (Mm
3
)* 

Source 2009 2010 2011 2012 2013 

Potable Mains Water 
2.1 

(86.4%) 

1.9 

(84.5 %) 

1.9 

(86.2%) 

1.8 

(81.8%) 

1.9 

(82.6%) 

Local Groundwater 
0.3  

(12.3%) 

0.3  

(14.1%) 

0.3  

(13.6%) 

0.4  

(18.2%) 

0.4 

(17.4%) 

Harvested Rainwater** 
0.03  

(1.2 %) 

0.03  

(1.4 %) 

0.004  

(0.2%) 

0  

(0%) 

0 

(0%) 

Total Water 2.4 2.1 2.2 2.2 2.3 

* Source: Heathrow Airport Limited (2013)  

** Terminal 5 rainwater harvesting was not operational during 2012/13 as upgrades to the water treatment 
system are required to improve the quality for grey water before use within the terminal. 

 
The on-site boreholes abstract from the Taplow gravels for process water and 
from the chalk aquifer for evaporative cooling, toilet flushing and irrigation. 
 
5.2.2 Heathrow Airport Demand 

Demand for water at Heathrow comes not only from drinking water but also from 
cooling systems, cleaning, sanitation and irrigation. In the absence of detailed 
breakdowns of water use per category, total use has been related to passenger 
numbers.  
 
Table 5.4 - Annual Water Consumption for Heathrow Airport 

Year 2009 2010 2011 2012 2013 

Water Consumption (000’s m
3
) * N/A 2.2 2.2 2.1 2.3 

Total number of Passengers (M)* 65.9 65.7 69.4 69.9 72.3 

Consumption per passenger 

(m³/Pax) 
N/A 0.034 0.032 0.031 0.032 

Sources: *Heathrow Airport Limited  (2013) 

 
5.2.3 Estimating water demand at Heathrow in 2026 

Heathrow Airport Limited state in their sustainability report (Heathrow Airport 
Limited, 2013) that they aim to reduce passenger water consumption by 2020, 
but do not specify by how much. Given that consumption has remained constant 
since 2011, this rate will be used as a worst case for assessing the 2026 
baseline. 
 
Passenger forecasts at Heathrow Airport ENR in 2026 have been estimated by 
the Airports Commission (AC, 2014) and are presented in Table 5.5.   
 
Table 5.5 - Passenger forecasts for Heathrow 

 2026 2030 2040 2050 

Passenger forecasts 

(mppa)  
81.4 84.9 88.6 93.5 

Source: Airports Commission ( 2014) 
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To obtain an estimate of water demand for Heathrow Airport in the year 2026, the 
forecasted passenger numbers for 2026 can be multiplied by the estimated 
consumption per passenger: 
 
 
 
 
 
 
 
At the current rate of consumption this would require an additional 0.3Mm3 by 
2026.  
 
The recent construction of Terminal 5 and redevelopment of Terminal 2 have 
allowed for more water efficient technology to be incorporated into their design; 
for example the rainwater harvesting at Terminal 5. Terminal 3 has recently been 
retro-fitted with water efficient devices in the toilets which have demonstrated a 
significant saving in water use. The planned redevelopment of Terminal 1 will 
allow for more efficiency measures to be incorporated, potentially reducing per 
passenger consumption, but the forecasted increase in passenger numbers is 
likely to increase overall demand for water at Heathrow Airport. Should further 
water efficiency measures be employed, as stated by Heathrow through their 
Operational Water Use Reduction Plan, it is possible this figure of water 
consumption could be reduced.  
 
However, there is still uncertainty in the forecast base line for 2026, related to: 
 

• Passenger numbers and airport capacity; 

• Staff numbers; and 

• Implementation of water efficiency measures covering both passenger 
use and operational requirements such as de-icing. 

 
5.2.4 Climate Change Impact on Water Quantity to 2086 at Heathrow 

In general, greater warming is expected in the south east than in the rest of the 
UK and with more warming in the summer and autumn than in the winter and 
spring. Winters are expected to become wetter and summers drier by between 
11% and 27% by 2080s but there is considerable uncertainty over these 
estimates. Climate change is anticipated to effect both surface and groundwater 
sources. 
 
(a) Impact of climate change in supply at Heathrow Airport 

Following the vulnerability scoring matrix given in the WRPG Affinity Water 
considers their Central Zone is at ‘low vulnerability’ to climate change. Therefore 
Affinity Water has not extended their projections for the Central region beyond 
2040. 
 
As part of the WRMP, groundwater modelling undertaken in Affinity’s Central 
region, using mid-range climate change values (from UKCP09), resulted in a 
reduction in output at 19 sources.  Affinity has not made any provision for climate 
change on surface water abstractions from the River Thames; they explain that 
Thames Water is responsible for maintaining minimum flows in the river and that 
their abstraction licences do not include any flow or other constraints. 

Annual forecasted passenger number x water consumption per passenger = 
total water consumption per year 

 
81,400,000 x 0.032 = 2.6 million m3 
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For all Affinity water resource zones, the 50th percentile (mean) estimate of 
climate change impacts has been used for deployable output (DO) assessment 
and the range from the worst (2.2%) case to a best case (0.7%), with a medium 
value of 1.3%, has been used in the headroom analysis to evaluate the 
uncertainty.  
 
There is no evidence to suggest that the impact of climate change on 
groundwater abstractions within Heathrow Airport has been evaluated.  It is likely 
that the reduction in output observed at Affinity’s groundwater resources will also 
be observed at Heathrow. Any loss of supply from groundwater would have to be 
replaced with additional potable mains supply, or from reduced on-site demands 
through greater water efficiency measures. 
 
(b) Impact of climate change in demand at Heathrow Airport 

The WRMP has assumed no increase in non-household demand to 2039/40. It 
has been assumed here that the medium rate of 1.3% increase in demand will 
apply to 2086 given the future uncertainty surrounding climate change impacts.  
 
Table 5.6 - Estimates of climate change impacts on water demand 

 2013 2026 2030 2040 2050 2086 

Passenger forecasts 

year (mppa)* 
72.3 81.4 84.9 88.6 93.5 93.5 

Estimates water 

consumption (m³ppa) 

without climate change 

0.0320 0.0320 0.0320 0.0320 0.0320 0.0320 

Estimates water 

consumption (m³ppa) 

with climate change 

0.0320 0.0320 0.0320 0.0320 0.0324 0.0324 

Annual Demand 

without climate change 

(Mm
3
) 

2.31 2.61 2.72 2.84 2.99 2.99 

Annual Demand with 

climate change (Mm
3
) 

2.31 2.61 2.72 2.84 3.03 3.03 

Source: *Airports Commission (2014) 

** Heathrow Airport (2014) 

 
Thus, Heathrow Hub need to source an additional 0.30 Mm3/year (13%) by 2026 
and 0.72 Mm³/year (31%) by 2086, through increasing supply from Affinity Water, 
the use of on-site sources such as boreholes and rainwater harvesting. 
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5.3 Flood Risk 

5.3.1 Current Flood Risk  

(a) Fluvial flood risk 

Environment Agency Flood Map for Planning (Rivers and Sea) for the Heathrow 
Airport site (available to view directly from the Environment Agency website) 
indicates that the vast majority of the airport lies within Flood Zone 1 (see 
Glossary - land having a less than a 0.1% (1 in 1,000) annual exceedance 
probability (AEP) of river flooding).  Areas on the eastern boundary of the site are 
in Flood Zone 2 which indicates that an area is at risk of flooding between the 1% 
(1 in 100) and 0.1% (1 in 1000) AEP events.  There are no areas of Flood Zone 
3, defined as having a high probability of flooding, more frequent than the 1% (1 
in 100) AEP flood event.  Immediately to the west of the airport (outside of the 
current airport boundary but within the scheme boundary) there are other areas 
of Flood Zone 2 and 3 (River Colne, Colne Brook and Wraysbury River).  
 
The Flood Zones are derived from flood extents determined by ignoring the 
presence of flood defences.  The flood outline in Figure 5.5 indicates the current 
airport site is potentially vulnerable from flooding from the River Crane which 
flows along the eastern boundary of Heathrow airport. The area of the proposed 
scheme footprint extending to the west of the current airport site would be 
vulnerable to flooding from the River Colne, Colne Brook and Wraysbury River. 
 

Figure 5.5 - Environment Agency Flood Map for Planning (Rivers and Sea) 

 
Key to flood risk map: 

Dark blue: Flood Zone 3 - More frequent than 1% (1 in 100) annual probability event for 
fluvial flooding 

Light blue: Flood Zone 2 – Between 1% and 0.1% (1 in 100 and 1 in 1,000) annual 
probability events for fluvial flooding  

No shading: Flood Zone 1 - Less frequent than 0.1% (1 in 1,000) annual probability event for 
fluvial flooding. 

 Purple dotted line: Flood defences (none indicated on map)  

Note: These maps are subject to change and are only as current as the latest data held by the 
Environment Agency. 

Reproduction from Ordnance 
Survey Map with the permission of 

the controller of Her Majesty’s 
stationary office Crown copyright 

reserved Licence No. AL100022303 

© Crown copyright. All rights reserved. 
Environment Agency, 100026380, 2013 
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For the present purposes, with regard to establishing the baseline in 2026, it is 
appropriate to consider what flood hazard exists with current defences in place.  
It is assumed that any existing flood defences (local to or remote from Heathrow 
Airport) would remain in place over the period to 2026 and can therefore be 
considered within the context of the baseline assessment for fluvial flood risk.   
 
Environment Agency Risk of Flooding from Rivers and Sea shows the flood 
hazard with current defences in place, as shown in Figure 5.6, although it is 
noted that there are no defences shown on this plan, and indeed the Environment 
Agency mapping explicitly indicates with regard to defences that “not all may be 
shown”.  This is important as there are various flood defences and/or structures 
on various watercourses that adjoin the current Heathrow airport site. 
 

Figure 5.6 - Environment Agency Risk of Flooding from Rivers and Sea 

 
A visual comparison of the two flood maps in Figures 5.5 and 5.6 indicates that 
there is minimal difference between the flood outlines on the eastern side of the 
airport for Flood Zone 2 (Figure 5.5) and the “Low” risk area (Figure 5.6), both of 
which represent the flood outlines for the 0.1% (1 in 1000) AEP event.   
 
A noticeable discrepancy between the two maps is highlighted in Figure 5.7. On 
the western side of the airport, an area of “Very Low” flood risk (less than a 0.1% 
(1 in 1000) AEP event) is evident in Figure 5.5 but not apparent in Figure 5.6 as 
well as other differences.  This difference is considered to be because of the 
fundamentally different methodologies used for the “with” and “without” defences 
modelling.  The without defences modelling (Figure 5.5) is based on detailed 
hydraulic modelling, while the “with defences” modelling is based on a much 
coarser grid size (50m) and represents a national scale modelling approach 
which is likely to have a lower level of accuracy.   

  

© Crown copyright. All rights reserved. 
Environment Agency, 100026380, 2013 
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Figure 5.7 - Discrepancy in flood mapping on western side of Heathrow 

 
In addition to the very low risk of flooding from the River Colne the current airport 
site, Figures 5.5 and 5.6 indicate parts of the Eastern Perimeter Road and the 
eastern fringe of the airport site lies within the Medium to High risk flood envelope 
from the River Crane. The area of the proposed scheme footprint extending to 
the west of the current airport site would also be within the Medium to High risk 
flood envelope associated with the River Colne, Colne Brook and Wraysbury 
River. 
 
There is a long history of flooding along the River Colne to the west of Heathrow 
and the River Crane to the east of Heathrow.  The London Regional Flood Risk 
Appraisal (Greater London Authority, 2009) states that: “Heathrow Airport is 
largely free from flood risk, although some of the peripheral areas to the west of 
the airport could be affected by large floods on the River Colne system. The 
airport has large surface water attenuation areas.”  
 
However, there are no incidents of fluvial flooding at Heathrow Airport recorded in 
either the Hillingdon Strategic Flood Risk Assessment (LB Hillingdon, 2008), or 
Hillingdon Preliminary Flood Risk Assessment (LB Hillingdon, 2011).  
 
The existing fluvial flood risk to Heathrow Airport, established from the flood risk 
mapping and recent flood events, appears to be low with some risk to road 
infrastructure along the eastern boundary. The area of the extended scheme 
footprint to the west does however appear to have a Medium to High risk of fluvial 
flooding. 
 
(b) Surface water flood risk 

Surface water flood mapping is available from the Environment Agency through 
the Risk of Flooding from Surface Water map.  This shows surface water flood 
mapping undertaken at a national level to provide an indication of those areas 
potentially vulnerable to surface water flooding based on the 3.3% (1 in 30), 1% 
(1 in 100) and 0.1% (1 in 1000) AEP rainfall events, corresponding to High, 
Medium and Low risk areas as indicated on Figure 5.8. 
 
Figure 5.8 shows that there are numerous areas spread broadly and evenly 
across the airport (current and extended footprint) that are at Low risk of flooding, 
with isolated locations at Medium or High risk of flooding.  Whilst this mapping is 
based on a high level national approach to map surface water flood risk, the 
methodology employed is sufficiently robust to infer that surface water flood risk 
is potentially high enough to identify it as a key source of flood risk. 
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Figure 5.8 - Environment Agency Risk of Flooding from Surface Water 

 
The SWMP published by LB Hillingdon in 2013 develops more detailed surface 
water flood mapping and identifies Critical Drainage Areas, one of which relates 
to a specific risk of surface water flooding on the M4 adjacent to Heathrow Airport 
(Critical Drainage Area: Group 1_024) (Figure 5.9).  This section of the M4 is 
considered critical transport infrastructure of national significance as this route is 
part of the access road to Heathrow Airport.  The hazard is predicted to range 
between moderate and significant as a result of the depth of ponding within the 
Critical Drainage Area.  
 
The SWMP also records an incident of surface water flooding at Heathrow Airport 
in July 2006, when heavy rain disrupted flights. 
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Figure 5.9 - Modelled Surface Water 
Flooding on the M4 access to 
Heathrow Airport (Source: LB 
Hillingdon Surface Water Management 
Plan, 2013) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The London Regional Flood Risk Appraisal (Greater London Authority, 2009) 
identifies ‘Heathrow Access Road’ as at risk of flooding.  The exact location or 
source of flooding is not explicitly mentioned.  However, this is likely to refer to 
surface water flooding of the M4 Heathrow access road as outlined above.  
 
There are no other recorded events of surface water flooding at Heathrow Airport, 
although several documents highlight the lack of capacity in surface water 
storage and the potential for increasing surface water storage to attenuate 
surface water runoff. 
 
The Hillingdon Strategic FRA (LB Hillingdon, 2008) documents the Environment 
Agency being aware of several drainage strategies undertaken for Heathrow 
Airport.  These strategies indicate the capacity of the storage reservoirs and 
demonstrate the occurrence of on-site surface water flooding, however, no details 
of specific events are provided.  The Environment Agency anticipate the storage 
capacity for these surface water attenuation reservoirs used for Heathrow are 
approaching capacity and suggest a detailed surface water drainage assessment 
should be submitted as part of any proposed development.  
 
The Heathrow Airport Site Wide FRA (Black and Veatch 2010) reports on 
modelling of surface water flood risk for the Heathrow drainage catchments 
taking into account development up to the year 2030 with the following key 
findings: 
 

• The existing surface water system generally protects the airport from any 
flooding for a 20% (1 in 5) AEP rainfall event; 

• Some areas are at risk of internal building flooding during a 2% (1 in 50) 
AEP event and more extensive areas during a 1% (in 100) AEP event 
with +20% allowance for climate change; and 
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• The impact of the future development proposals on the surface water 
drainage systems was found to be insignificant overall. 

 
Recommendations were made for ongoing monitoring and drainage and other 
improvements at certain areas, including the balancing ponds, to resolve 
identified threats. Broadly the findings of this report are consistent with the overall 
assessment of surface water flood risk that can be drawn from other available 
reports and mapping, and other data. 
 
Whilst there are limited recorded incidents of surface water flooding at Heathrow 
Airport, the existing, albeit localised, surface water flood risk in and around 
Heathrow Airport is evident and it should therefore be considered as a key source 
of flood risk.  For the purposes of the baseline assessment, it should be assumed 
that surface water drainage systems and associated on site attenuation 
measures are at their full capacity. 
 
(c) Groundwater flood risk 

Groundwater levels in the wet winter of 2000/1 were exceptionally high and 
caused widespread groundwater flooding.  In the south of England, the rainfall in 
the preceding six months was up to 180% of the long term average.  
Groundwater levels rose similarly high in certain locations in the wet winter of 
2002/3, although groundwater flooding was not as widespread.  Further periods 
of high groundwater which have led to groundwater flooding have occurred in 
2007, 2013 and 2014. 
 
The Defra Groundwater Emergence Maps (Defra, 2007) show locations which 
may be susceptible to groundwater flooding in conditions which are hydrologically 
similar to the winter of 2000/1.  The regional maps have been calibrated based 
on observations of groundwater flooding made during this period.  The flood 
history maps show one occurrence of groundwater flooding near Heathrow 
Airport during 2002/3.  However, this flood event record is likely to under-
represent the actual occurrences of flooding due to underreporting and lack of 
consistent recording of flood events at the time. 
 
Heathrow Airport has been developed on River Terrace Gravels overlying 
London Clay.  The River Terrace Gravels in this area are classified as a 
Secondary Aquifer.  The aquifer is exploited as a water source for Heathrow 
Airport and has high porosity and high permeability. 
 
Water levels in the River Terrace Gravels aquifer are generally hydraulically 
linked to surface water features and will rise and fall with the surface water body.  
They will also recharge from rainfall.  The rate and direction of flow in the aquifer 
will be modified locally by the presence of subterranean structures (foundations 
and services), the presence of which will also reduce aquifer storage.  Whilst 
individual structures will have only a very localised effect, the cumulative impact 
of numerous subterranean developments and their distribution should be a 
consideration to prevent wider scale problems arising from changes in flow paths. 
 
Groundwater levels in the River Terrace Gravels are not routinely monitored and 
their heterogeneity makes it difficult to predict groundwater levels and the location 
of areas with the potential for groundwater flooding. 
However, various groundwater studies have highlighted the potential for elevated 
groundwater levels and/or groundwater flooding in the area.  An extract from the 
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Groundwater Emergence Maps (Defra, 2007) is shown in Figure 5.10 indicating 
the potential for groundwater emergence in the area.  The red outline shown is 
the approximate location of Heathrow. 

Figure 5.10 - Groundwater Emergence Zone around the Heathrow Area  
(Defra, 2007)  

 

The PFRA for Hillingdon (2011) developed similar mapping as shown in Figure 
5.11, and also shows a groundwater flooding incident (identified by the small blue 
triangle).  It is emphasised that the orange shaded area does not represent a 
groundwater flood risk outline; rather it provides an indication that most of 
Heathrow is potentially vulnerable to elevated groundwater levels. 

Figure 5.11 - Increased Potential for Elevated Groundwater (iPEG) Mapping 
(Source: PFRA, (LB Hillingdon, 2011)) 
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Additionally, the Hillingdon Strategic FRA (2008) notes that: “Very large water 
bearing gravel deposits lie within the southern area of Hillingdon's boundary.  
These can pose a risk of groundwater flooding, especially where property is close 
to main rivers such as the Frays River, River Colne, River Crane, River Pinn, and 
the Yeading Brook where shallow groundwater levels may be high”. 
 
Drawing together the evidence base of groundwater flooding at Heathrow Airport, 
the hydrogeological conditions and associated vulnerability to elevated 
groundwater levels, it is concluded that groundwater flood risk is a concern 
across the whole of the airport site. 
 
(d) Reservoir flood risk 

Flooding from reservoirs is considered on the basis that while a breach of a 
reservoir has a very low likelihood under normal circumstances (i.e. the reservoir 
is maintained by the reservoir owner / operator) it can have catastrophic impacts 
due to the significant flood volumes, flood depths and flow velocities that can 
result. 
 
The Environment Agency Risk of Flooding from Reservoirs mapping, which 
indicates areas at risk in the unlikely event of failure of any reservoir, is shown in 
Figure 5.12.  The mapping shows that the south west part Heathrow Airport and 
the extended footprint area for the Heathrow Hub scheme could be affected by 
the failure of one of four reservoirs located to the west and southwest of the 
existing airport.  The area shown by the red border in Figure 5.12 would 
potentially be affected in the event of a breach of any one of the following 
reservoirs, as indicated on Figure 5.12: 
 

• Wraysbury reservoir; 

• King George VI reservoir; 

• Staines reservoirs (North and South). 
 
The depth of flooding across most of the affected area within the current and 
extended airport boundary would be between 0.3m and 2m based on additional 
Environment Agency flood mapping (not shown). 
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Figure 5.12 - Environment Agency Risk of Flooding from Reservoirs 

 
 

5.3.2 Factors Influencing Flood Risk by 2026 

Flood risk considerations related to Heathrow Airport cover both flood risk to the 
site, and flood risk resulting elsewhere as a result of works at the airport, or other 
external changes.  Factors that could potentially affect these issues include: 
 

• Planned works at the airport in the absence of a major airport scheme, in 
accordance with the airport master plan; 

• Flood risk mitigation measures related to airport developments and wider 
flood risk management approaches in the river catchment; and 

• Climate change impacts related to river flow and rainfall intensity 

• Major off-airport developments19 
 
Each of these considerations is addressed in the following sections. 
 
(a) Planned Works at the Airport to 2026 

The Heathrow Q6 Strategic Options Plan identifies various works anticipated to 
be undertaken through the Q6 regulatory period from 2014 to 2019, in the 
absence of a major scheme.  For the purposes of the baseline, it is assumed that 
the works associated with this plan would be implemented as indicated in the 

                                                
 

19
  New off-airport developments will in themselves require a flood risk assessment to be undertaken to ensure 

that they do not have an adverse effect on flood risk to other areas (including Gatwick Airport). Flood risk 
from the airport site is assessed in terms of flood risk elsewhere (that would include known off-site 
developments). 
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master plan, (Figure 5.13) and it is noted in the Q6 Strategic Options Plan that 
this layout is nominally a view of the airport to 2040. 
 

Figure 5.13 - Heathrow Airport Master plan Layout  
(Source: Heathrow Q6 Strategic Options Plan) 

 
 

Whilst the specific details of the developments are limited in terms of the changes 
that could potentially be impacted by flooding, or could impact on flood risk 
elsewhere, the Heathrow Q6 Full Business Plan (Public Version) indicates that 
the works through Q6 relevant to flood risk include: 
 

• Northern Runway resurfacing; 

• A380 taxiways; 

• Car Park enhancements; 

• Terminal 2 – taxiways, stands and Phase 2 of the T2 development; 

• Terminal 4 – A380 stands and works associated with Crossrail. 
 
The quantitative impact that these works (and others) would have on flood risk in 
the event that the impacts are not mitigated is uncertain.  However, it should be 
noted that much of the development is likely to involve replacement of 
impermeable surfaces with other impermeable surfaces, although this does not 
imply that additional surface water attenuation measures would not be put in 
place as part of the new works. 
 
Taking account of the planning requirements for a FRA for works in Flood Zone 1 
where the development area is greater than 1ha, some of these developments 
may require a FRA.  Explicitly within the FRA requirements is the need to ensure 
that the development would not impact on flood risk elsewhere, and that the 
development would be designed to be resilient to flooding.  For both aspects, 
designing for climate change is also an explicit requirement.  In the event that any 
proposed developments do not explicitly require a FRA for planning purposes, it 
is anticipated that mitigation measures would be an integral part of the design, 
given Heathrow Airport’s sustainability objectives with regard to flood risk. 
 
For this baseline assessment, it is therefore concluded that any works to deliver 
the Master Plan layout shown in Figure 5.13 would be designed with suitable 
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mitigation measures to meet this requirement, and therefore, there would be no 
increase in flood risk elsewhere as a result of the developments.  Such measures 
would include various SuDS which would be determined in detail at design stage, 
taking account of the particular conditions at Heathrow Airport with regard to the 
potential for high groundwater levels which can limit certain the applicability of 
some SuDS measures. 
 
(b) Flood Mitigation Measures across the Catchment to 2026 

It is noted in the section above on fluvial flooding that the majority of the 
Heathrow site is located in Flood Zone 1, with only small areas of the site in 
Flood Zone 2 (towards the southeast corner of the airport). Parts of the extended 
footprint area for the Heathrow Airport ENR scheme would however be in Flood 
Zones 2 and 3.  Despite this relatively low flood risk to the site as a whole, the 
surrounding area, and particularly the watercourses to the west and south of the 
site, are heavily modified and have significant flood risk measures associated 
with them.  Specifically these include the River Colne system, the Longford River, 
and the Duke of Northumberland’s River.  Works on these watercourses include 
culverted sections, diversions, flood defence structures, maintained channels, 
and some raised defences. 
 
However, at present, based on the Environment Agency’s Medium Term Plan, 
and details provided on the Environment Agency website with regard to planned 
works, there are no additional capital works identified on these watercourses or 
on the River Crane to the east of the airport, to further manage flood risk on the 
area.  However, this does not imply that there will be no further works between 
now and 2026. 
 
For the baseline assessment it is therefore assumed that the flood defence 
measures in already in place along the watercourses that adjoin the Heathrow 
site will continue to be maintained and operated as at present and that in the 
absence of other information, this will be the situation in 2026. 
 
Other developments around the catchment or works proposed at Heathrow 
Airport to 2026 could potentially impact on the flood risk at Heathrow Airport and 
the extended footprint area, or could impact on flood risk elsewhere, if left 
unmitigated.  Whilst the detailed nature of any developments is not currently 
known, the flood risk related requirements for works at Heathrow Airport to 2026 
is that they should not increase flood risk elsewhere.  This assumption is based 
on either a specific FRA requirement, or in the event that a FRA is not required, 
mitigation measures would be put in place in accordance with best practice and 
Heathrow Airport’s sustainability objectives with regard to flood risk.  Depending 
on the nature of the developments such measures may include provision of 
compensatory flood storage and attenuation of surface water runoff through the 
provision of various SuDS measures. 
 
Similarly, developments in excess of 1ha outside of the airport boundary, and any 
development in Flood Zone 2 or 3, will require a FRA.  It may be assumed that 
these developments will assess the potential impact of the development on flood 
risk elsewhere, and that any increase in flood risk would be mitigated 
appropriately.  Whilst this does not cover small developments (<1ha) in Flood 
Zone 1, a baseline assumption is that such developments would also employ 
good practice with regard to not increasing flood risk elsewhere through the 
implementation of appropriate SuDS measures.  The development of a SuDS 
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Approval Body (SAB) which is soon to be implemented under the Flood and 
Water Management Act (2010), will also drive good SuDS practice into the 
development and planning process, requiring developers of sites considerably 
smaller than 1 ha to implement suitable measures. 
 
Mitigating the impacts of flood risk elsewhere typically includes measures to 
restrict runoff from a developed site for a range of design floods to the runoff rate 
for the undeveloped site – referred to as the “greenfield” runoff rate.  For the 
baseline assessment in 2026, the greenfield runoff rates are calculated based on 
current industry standard methodologies.  Any new developments at the airport 
up to 2026 should have mitigation measures so that the post-development runoff 
rates do not exceed the greenfield runoff rate for a range of floods down to the 
1% (1 in 100) AEP event.  The greenfield runoff rate for the Heathrow Airport 
area as a whole has been calculated using the method stated in Flood Estimation 
for Small Catchments IoH 124 (Institute of Hydrology, 1994) (a common 
approach for estimating greenfield runoff rates) and the Flood Estimation 
Handbook (FEH) statistical method, which is the recommended method for small 
catchments in the recently published Defra/Environment Agency study 
(Environment Agency, 2013b).  The greenfield runoff rate per unit of area 
(hectare) was calculated for seven small watercourse catchments in or adjacent 
to the Heathrow Airport area using the FEH approach.  The IoH124 method is 
applied to a single catchment. 
 
The results show different outputs depending on the location of the catchment 
within the airport site.  In broad terms, catchments which are dominated by the 
lower permeability geology to the north have higher greenfield runoff rates 
compared to the higher permeability southern parts of the catchments draining 
through the airport site.  Catchments with a significant area draining from north of 
the airport have Median Annual Flood ‘QMED’ (the 50% (1 in 2) AEP peak flow) 
runoff estimates in the range 0.7 to 1.1 litres/second/hectare (l/s/ha), while those 
within the airport boundary, or with less area in the lower permeability areas to 
the north of the airport are lower at around 0.3 to 0.4l/s/ha.  The value derived 
using the IoH124 method is 1.4l/s/ha. 
 
A greenfield QMED (the 50% (1 in 2) AEP event) runoff rate of 0.8l/s/ha is 
recommended to the north of the current airport site where the surface geology 
comprises the lower permeability Langley Silt Members.  For the current site, 
where there surface geology is dominated by sands and gravels, a value of 
0.3l/s/ha is recommended.  It is noted that for the Heathrow Airport ENR scheme, 
airport expansion west of the existing site is proposed, and therefore, 
consideration of the lower permeability areas to the west is appropriate.  In 
considering a generic value for Heathrow in terms of assessing the impact of the 
Heathrow Airport ENR scheme, or if a specific part of a development straddles 
the high and low permeability areas, then an average value of around 0.5 l/s/ha 
is appropriate, i.e. mid-range between 0.3 and 0.8 l/s/ha. 
 
To estimate greenfield runoff rates for higher magnitude events i.e. lower 
probability events, growth factors are developed using standard FEH techniques 
(a pooling group analysis) which are applied to the QMED estimate.  Table 5.7 
summarises the present day baseline with regard to greenfield runoff rates. 
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Table 5.7 - Heathrow Airport Greenfield Runoff Growth Factors and Peak 
Flows 

Annual 
exceedance 
probability 

event  

Growth 
Factors 

(FEH 
Pooling) 

Peak Flow per Unit 
Area  

High Permeability - 
Present 

 (l/s/ha) 

Peak Flow per Unit 
Area  

Low Permeability - 
Present 

 (l/s/ha) 

50% (1 in 2) 1.00 0.3 0.8 

3.3% (1 in 30)  2.38 0.7 1.9 

1% (1 in 100) 3.13 0.9 2.5 

 
The SFRA (LB Hillingdon, 2008) notes that the Environment Agency 
recommends that all future development at Heathrow Airport needs to achieve 
greenfield runoff rates, provide attenuation up to the 1% (1 in 100) AEP event 
taking into account climate change, and implement SuDS measures.  The SFRA 
also notes that there have been many drainage studies undertaken for Heathrow.  
These identify the capacity of storage reservoirs and have demonstrated that 
there has been some on site surface water flooding of the airport.  It also states 
that it is anticipated that the surface water capacity of the reservoirs is now 
approaching capacity and therefore a detailed surface water drainage 
assessment should be submitted as part of any proposed development. 
 
Further identification of related issues is included in the London Regional Flood 
Risk Appraisal (Greater London Authority, 2009), and reported in the SFRA, with 
the following recommendation in the SFRA relating to surface water: 
 
Recommendation 10: Organisations responsible for development with large roof 
areas should investigate providing additional surface water runoff storage (such 
as BAA at Heathrow). 
 
The London Regional Flood Risk Appraisal (Greater London Authority, 2009) also 
presents current and future flood risk, identifying the following issues: 
 

• Current flood risk characteristics - Relatively small proportion of areas 
within flood risk zones. 

• Future flood risk considerations - Need to consider the role of multi-
purpose open spaces and additional drainage attenuation from large 
roof/hard standing areas. 

 
Taking account of the issues identified in various strategic flood risk management 
planning related documents, it is apparent that Heathrow is at its limit in terms of 
accommodating any increase in flood risk as a result of runoff from the airport.  It 
is also evident that there is a strong planning driver, as well as the strategic 
context, to require any potential increase in flood risk as a result of any 
development to be suitably mitigated.  It is therefore concluded for the baseline 
assumption that the impact of developments on the site will be managed 
effectively so that flood risk will not be increased elsewhere as a result of any 
development to 2026. This is consistent with the finding of the Heathrow Airport 
Site Wide FRA undertaken in 2010 (Black and Veatch, 2010) that, overall, the 
effect of future development proposals (as planned at that time) on surface water 
drainage systems would be insignificant. 
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(c) Climate Change to 2026 

Climate change to 2026 has the potential to alter flood risk from the various 
sources noted above. 
 
With regard to reservoir flood risk there is assumed to be no material change in 
risk.  None of the reservoirs that could potentially affect Heathrow Airport in the 
event of a breach (Wraysbury, King George VI and Staines Reservoirs) are 
identified for any increase in capacity in the WRMP 2015-2040 (Thames Water). 
Assuming this to be the case there would be no increase in the flood impacts; the 
breach characteristic can be assumed to be the same, and the water level (full) at 
which a breach is assumed to begin would also be the same. 
 
Groundwater flood risk is noted to be a potential risk at present, with the area 
being prone to elevated groundwater levels.  This could potentially affect sub-
surface structures, or the structures themselves could influence groundwater flow 
patterns.  Whilst there may be a change in groundwater recharge due to wetter 
winters, this may be offset to some degree by reduced summer recharge.  Aside 
from these uncertainties, groundwater flood risk is considered to remain broadly 
similar to the current level.  Therefore, for the baseline assessment it should be 
assumed that there is a risk of groundwater flooding, and groundwater affecting 
construction processes. 
 
For fluvial flooding and surface water flooding, climate change impacts are based 
on recommendations given in Adapting to Climate Change: Advice for Flood and 
Coastal Erosion Risk Management Authorities (Environment Agency, 2011). 
 
For fluvial flooding, the advice is to consider an increase in peak river flows of 
10% for the Thames and South East areas.  This is the change factor expected to 
be adopted by risk management authorities although it is noted that the range is -
15% to +30%.  In considering the baseline at 2026 it is anticipated that flow 
estimates used in current (or recent) river modelling, would be increased by 10% 
to develop a climate change scenario at 2026.  However, it should be noted that if 
a precautionary approach is taken, and the climate change scenario is 
considered at the end of the 60 year operational lifetime at 2086, specific 
identification of flows in 2026 is not strictly necessary. 
 
For surface water flooding, the advice is to consider an increase in peak rainfall 
intensity of 5% for the Thames and South East areas, with the range quoted as 
0% to 10%.  Any baseline surface water flood risk modelling and mapping for a 
climate change scenario in 2026 should therefore include this allowance,  
However, as for fluvial flood modelling, if a precautionary approach is adopted 
and the analysis considers increase in rainfall intensity to 2086, specific 
modelling and mapping for the situation in 2026 is not necessarily required. 
 
For surface water flooding, the advice is to consider an increase in peak rainfall 
intensity of 5% for the Thames areas with the range quoted as 0% to 10%.  Any 
baseline surface water flood risk modelling and mapping for a climate change 
scenario in 2026 which includes “direct rainfall” modelling approaches should 
therefore include this allowance.  However, as for fluvial flood modelling, if a 
precautionary approach is adopted and the analysis considers increase in rainfall 
intensity to 2086, specific modelling and mapping for the situation in 2026 is not 
necessarily required. 
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With regard to greenfield runoff rates, the “with climate change” rates should be 
based on the increase in fluvial flows rather than rainfall intensities.  Hence, for 
2026 an increase of 10% should be used. 
 
Specifically for fluvial and surface water flood risk, in accordance with Flood Risk 
Assessment requirements within the context of planning applications for new 
works at the airport to 2026, any proposed works should take account of the 
increase in rainfall or flow well beyond 2026.  This would include designing for 
protection against the increased flood risk, and for mitigating the impact on flood 
risk elsewhere, for example, in the event that new impermeable areas are 
developed across the airport.  For developments where no FRA may be required 
(in Flood Zone 1 and less than 1 ha), in accordance with best practice and 
Heathrow Airport sustainability objectives, it is anticipated that the same 
approach to mitigation would be taken. 
 
5.3.3 Future Flood Risk and Climate Change Implications to 2086 

The baseline requires an assessment in the absence of a major development to 
consider how flood risk may change over the potential operational life of a major 
development from 2026 through to 2086. 

As noted with climate change up to 2026 included in the previous section, the 
focus is on fluvial flood risk and surface water flood risk as generated by an 
increase in local rainfall intensity.  Changes to rainfall and peak river flow taken 
from Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk 
Management Authorities (Environment Agency, 2011) are summarised in Table 
5.8, both for 2026 and 2086. 
 
Table 5.8 - Estimated change in climate parameters for principal flood 
mechanisms 

Climate factor Range 
2026 

(2010-39 
timeframe) 

2086 
(2070-99 

timeframe) 

River Flow – Thames River 
Basin 
(compared to 1961-90 baseline) 

Upper end +30% +70% 

Change Factor +10% +25% 

Lower end -15% -5% 

Rainfall - national 
(compared to 1961-90 baseline) 

Upper end +10% +40% 

Change Factor +5% +20% 

Lower end 0% +10% 

There are some important underlying assumptions with regard to the values 
included in Table 5.8. 
 
River flows 
 

• There is sufficient information on a regional basis to provide change 
estimates on a regional basis.  The values given in Table 5.8 apply to the 
Thames River Basin, which covers the Heathrow Airport area. 

• Values shown have been derived for changes to river flow in 1 in 50 (2%) 
annual probability event.  However, research indicates that the regional 
allowances are likely to remain relatively constant with rarer events. 
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Although there is an implied level of certainty with regard to the regional variation 
and application to more extreme events, it is apparent from the values that there 
is a broad range of possible outcomes, with the lower and upper end estimates in 
2086 being -5% to +75%.  Whilst the change factors shown in bold in Table 5.8 
should be considered for the baseline, the sensitivity of critical infrastructure to 
higher changes in river flow should also be considered. 
 
Rainfall intensity 
 

• For flood management purposes, the concern is generally for events such as 
those that have a 5% (1 in 20) AEP or rarer as extreme events are likely to 
show the greatest change.  Developing quantitative predictions of future 
changes for extreme rainfall at the local scale remains a key challenge for 
climate scientists.   

• The values presented in Table 5.8 are recommended for events rarer than a 
5% (1 in 20) AEP of occurrence and are considered to apply nationally. 

• Only maximum daily total rainfall data have been considered from climate 
model projections, so no guidance is available on how rainfall at hourly 
timescales may change. 

 
With this uncertainty, whilst the change factors shown in bold in Table 5.8 should 
be considered for the baseline, the sensitivity of critical infrastructure to higher 
changes in rainfall intensity should also be considered. 
 
For greenfield runoff rates, the “with climate change” projections are assessed 
based on the increase in river flows, in preference to the increase in rainfall 
intensities.  This is because the methodology employed in estimating greenfield 
runoff rates for small catchments involves consideration of flows generated in 
watercourses.  For the Thames River Basin, these increases are 10% and 25% 
by 2026 and 2086 respectively as noted in Table 5.8.  Taking the greenfield 
runoff rates estimated for the present day from Table 5.7 and applying these 
climate change factors gives estimated future greenfield runoff rates as shown in 
Table 5.9.  This shows estimated rates for the higher permeability areas at the 
existing airport site and the lower permeability areas north and west of the site, 
which would be affected by the Heathrow Hub scheme. 
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Table 5.9 - Heathrow Airport Greenfield Runoff Peak Flows with Climate 
Change 

Annual exceedance 
probability event 

Peak Flow per 
Unit Area 
Present 
(l/s/ha) 

Peak Flow per 
Unit Area 

2026 (+10%) 
(l/s/ha) 

Peak Flow per 
Unit Area 

2086 (+25%) 
(l/s/ha) 

Higher permeability areas (over existing airport site) 

50% (1 in 2) 0.3 0.3 0.4 

3.3% (1 in 30)  0.7 0.8 0.9 

1% (1 in 100) 0.9 1.0 1.2 

Lower permeability areas (to the north and west of existing site) 

50% (1 in 2) 0.8 0.9 1.0 

3.3% (1 in 30)  1.9 2.1 2.4 

1% (1 in 100) 2.5 2.8 3.1 

 
 

5.4 Conclusions for Heathrow Airport Extended Northern Runway 
Study Area 

Water Quality 
 
Within the Heathrow Airport ENR Study Area there are a number of water bodies 
which could potentially be impacted by the scheme, including: fourteen 
watercourses, six lakes/reservoirs and one groundwater body (Environment 
Agency, 2009b).  The majority of the water bodies are classified as A/HMWB and 
are not expected to improve in ecological status by 2015.  All of the lake water 
bodies within the study area are detailed as being artificial and deep with high 
alkalinity.  The only groundwater body in the study area is the Lower Thames 
Gravels which currently is assessed to be achieving Good Ecological Status.   
 
Measures currently in place to prevent deterioration to the water bodies’ status 
within the study areas are detailed in the Thames RBMP and CAMS.  Heathrow 
Airport has set out targets to work towards improving the statuses of specific 
water bodies; water companies have also detailed potential improvements to 
facilities such as STWs. It is acknowledged by the Environment Agency that 
targets set by the WFD may be challenging, especially taking into account 
increasing pressures posed by environmental changes relating to climate change 
and population growth. 
 
Having reviewed the baseline conditions of the water bodies and analysed the 
predicted changes in climate and population growth, it is evident that water 
bodies within the Heathrow Airport ENR study area are likely to be put under 
considerable pressure within the next century.  It is unknown whether current 
facilities (i.e. WwTWs, STWs, balancing/attenuation ponds, pollution lagoons) at 
Heathrow (and the surrounding vicinity) will be able to cope with this increase 
pressure in the future.  It is evident however, that the relevant parties are aware 
of the issue and are improving and developing new strategies as necessary. 
 
Water Quantity 
 
Passenger numbers and average water consumption per passenger have been 
used to assess the water demand at Heathrow Airport. An assessment of readily 
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available data from Heathrow Hub and the Airports Commission relating to 
projected passenger number increases, proposed water efficiency measures and 
climate change were used to estimate the baseline water demand at 2026 and 
beyond to 2086.  The estimated increases in demand are summarised below. 
 

Additional Demand at 2026 
(Mm³/year) 

Additional Demand at 2086 
(Mm³/year) 

0.30 0.72 

 
Given the current water resource planning process and also the 2014 Water Act 
providing a basis for reforming abstraction controls and improving protection of 
water resources, it is likely that the increased demand will need to be spread 
regionally rather than increasing pressure on local resources beyond sustainable 
levels. 
 
Flood Risk  
 
Heathrow Airport lies between the floodplain of the River Colne to the west and 
the River Crane to the east, with man-made watercourses to the south (Longford 
River and the Duke of Northumberland’s River).  The Environment Agency Flood 
Map for Planning (Rivers and Sea) shows only a small area in the eastern edge 
of the airport lies within Flood Zones 2 and 3. However, the Environment Agency 
Risk of Flooding from Rivers and Sea mapping does show flooding on the 
western edge of the airport site within the extended scheme footprint within 
Zones 2 and 3 (Medium to High risk). No historical records have been found of 
fluvial flooding at the airport although there is a long history of flooding along the 
River Colne to the west of Heathrow and the River Crane to the east of 
Heathrow.   
 
Greenfield runoff rates from Heathrow airport have been estimated for the 50% (1 
in 2) AEP peak flow between 0.6 and 1.4 litres/second/hectare depending on the 
methodology applied. It is considered that a value of 1 litre/second/hectare would 
be acceptable. 
 
Environment Agency modelling shows numerous areas of surface water flooding 
distributed throughout the airport in an extreme event. Only one area adjacent to 
the Heathrow site is sufficiently vulnerable to be classified as a Critical Drainage 
Area and that is the M4 junction. 
 
Groundwater levels in the River Terrace Gravels underlying most of the site are 
close to the ground surface. Recharge of the gravels from rainfall or from the 
hydraulic connection to watercourses could raise groundwater levels sufficiently 
to cause flooding.  
 
The south western area of the airport and the extended footprint area for the 
Heathrow Hub scheme lies within the modelled flood extent from a breach of the 
Wraysbury, King George VI and Staines (North and South) Reservoirs. In the 
unlikely event of a serious breach, flood depths of up to 2m could occur. Rigorous 
inspection and maintenance procedures are required by current reservoirs 
legislation. 
 
Consideration of how flood risk may change over the period 2026 through to 
2086 in the absence of a major development indicates that peak river flows could 
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increase by 10% up to 2026 and by 25% up to 2086 and rainfall by 5% and 20% 
respectively.  There is however uncertainty associated with these climate change 
predictions and the sensitivity of critical infrastructure to higher changes in rainfall 
intensity should also be considered. 
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Glossary 

The following table lists and explains key technical terms used in this report. 
 

AEP Annual Exceedance Probability. The chance of a flood of 
a particular magnitude being equalled or exceeded in 
any one year.  For example, the 1% AEP event has a 
1% (or (1 in 100) chance of being exceeded in any year. 

Aquifer An underground layer of water-bearing permeable rock 
or unconsolidated materials (gravel, sand, or silt) from 
which groundwater can be extracted. 

Baseflow Proportion of streamflow that comes from the sum of 
deep subsurface flow and delayed shallow subsurface 
flow. 

CAMS Catchment Abstraction Management Strategy. 

Coffer Dam A watertight enclosure pumped dry to permit 
construction work below the waterline. 

Critical Drainage 
Area 

Area which has a high potential for stormwater quantity 
or quality problems. 

Deposition Laying down of part, or all, of the sediment load of a 
stream on the bed, banks or floodplain.  Mostly occurs 
as high flows recede.  The process forms various 
sediment features such as bars, berms and floodplain 
deposits. 

Diffuse source 
pollution 

Primarily associated with run-off and other discharges 
related to different land uses such as agriculture and 
forestry, from septic tanks associated with rural dwellings 
and from the land spreading of industrial, municipal and 
agricultural wastes. 

DO Deployable Output 

Ecological status Surface waters are classified as being of good ecological 
status when each of the quality elements that represent 
indicators of ecological quality of the water body are 
classified as being good or high.  The quality elements 
fall into three categories, i) biological quality elements, ii) 
chemical and physicochemical quality elements and iii) 
hydromorphological quality elements. 

Erosion Removal of sediment or bedrock from the bed or banks 
of the channel by flowing water.  Mostly occurs during 
high flows and flood events.  Forms various river 
features such as scour holes and steep outer banks. 

Floodplain A floodplain is flat or nearly flat land adjacent to a stream 
or river, stretching from the banks of its channel to the 
base of the enclosing valley and (under natural 
conditions) experiences flooding in periods of high 
river/stream flow. 
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Filter Drain Perforated pipe in a trench backfield with granulated 
material 

FEH Flood Estimation Handbook (CEH, 1999) 

Geomorphology The study of landforms and the processes which create 
them. 

Good ecological 
status 

WFD term denoting a slight deviation from ‘reference 
conditions’ in a water body, or the biological, chemical 
and physiochemical and hydromorphological conditions 
associated with little or no human pressure. 

HoF Hands Off Flow - are applied to surface water 
abstractions to ensure sufficient water remains in a river. 
In this instance it is a flow threshold at which abstraction 
must cease. 

LiDAR Type of a digital terrain elevation model (DTM) 

Moderate status WFD term denoting a moderate deviation from the 
‘reference condition’ in a water body, for biological, 
chemical and morphological elements. 

Morphology Describes the physical form and condition of a water 
body, for example the width, depth and perimeter of a 
river channel, the structure and condition of the riverbed 
and bank. 

Planform The shape of a river channel as viewed from the air 
(such as meandering or braided). 

Pool A topographic low point in the bed of a channel providing 
a relatively deep area of water. 

QMED The Median Annual Flood - the 50% (1 in 2) AEP flood 
event.  This is the flow in a watercourse that will be 
exceeded, on average, once every two years. 

RBMP River Basin Management Plan. A plan that must be 
produced for each River Basin District within a Member 
State in accordance with Article 13 of the WFD.  The 
plan must include the information detailed in Annex VIII 
of the WFD.  

Re-meandering Establishing a new or former course of the river channel, 
but accounting for a more natural channel length. 

Re-profiling The reshaping of a river bank.  May be a reflection of 
channel modification (impact) or restoration. 

Riffle A riffle is a short, relatively shallow and coarse-bedded 
length of stream.  It is a natural topographical high point 
in the bed of the channel and riffles commonly alternate 
with deeper pools. 
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Riparian zone  The riparian zone or riparian area is the interface 
between land and a stream or river.  Plant habitats and 
communities along the river margins and banks are 
called riparian vegetation. Riparian zones are significant 
because they have a role to play in soil conservation, 
habitat diversity and their influence on fauna and aquatic 
ecosystems.  

Sinuosity River sinuosity can be defined as the length of the river 
divided by the length of the river valley.  It is a 
description of a river’s tendency not to follow a straight 
path.   

SuDS Sustainable Drainage System - A drain away or storage 
surface water solution that tries to replicate natural 
systems that use cost effective solutions with low 
environmental impact 

Swale A shallow, broad and vegetated channel designed to 
store and/or convey runoff and remove pollutants. 
Usually part of a SuDS strategy. 

Two-stage 
channel 

Two-stage channels incorporate berms or ledges that 
function as floodplains. However, in comparison to 
floodplains in natural streams, these are artificial 
features and their width is often small due to the 
confining geometry of the constructed channel. 

UKCP09 UK Climate Programme 2009 

WAFU Water Available For Use 

Water body Discrete section of a river, groundwater area, lake or 
coast that is a defined management unit under the WFD. 

WFD The European ‘Water Framework Directive’ - Directive 
2000/60/EC of the European Parliament And Of The 
Council of 23 October 2000 establishing a Framework 
for Community action in the field of Water Policy. 

Woody debris Woody debris are the logs, sticks, branches, and other 
wood that falls into streams and rivers. This debris can 
influence the flow and the shape of the stream channel.  

WRMP Water Resource Management Plan 

WRPG Water Resource Planning Guidance 

WRZ Water Resource Zone 
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